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THURSDAY, APRIL 27, 1899. 


A HISTORY OF PHYSICS. 

A History of Physics. 
Pp. viii + 322. (London : 

1899.) 

T is a formidable undertaking to write a book on 
the history of physics beginning with the dawn of 
science and including helium and Réntgen rays, and the 
task does not become easier when the whole has to be 
condensed into the narrow limits of 300 pages. We 
possess a number of more extensive histories, such as 
Heller and Rosenberger, and a few most valuable 
biographies of eminent men. These are boiled down 
into the present volume, which is readable and generally 
accurate, but is too slight and superficial to serve any 
useful purpose. The study of the history of science is 
of the greatest importance to the scientific man, and in 
addition, it is, when properly treated, a most fascinating 
study ; but when we come to estimate the value of any 
particular treatise, we must ask ourselves what it is pre- 
cisely in the historical treatment that interests us. For 
when we wish to boil down our information we must 
know what has to be retained and what may be rejected, 
or else we should commit the error of imitating the 
manufacturer of meat extracts, who retains only the 
gelatine and water. That is, in my opinion, what Mr. 
Cajori has done. It may be his misfortune rather than 
his fault that the editor of NATURE has entrusted this 
review to me; but having always taken a considerable 


By Prof. Florian Cajori. 
Macmillan and Co., Ltd., 


interest in historical questions, I must acknowledge the 
author’s reading and learning while I question his 


judgment. That, of course, may be a matter of opinion. 
The value of historical studies seems to me to lie in two 
directions. It is of high interest to follow out the 
evolution of thought, the gradual development of ideas, 
from the first suspicion of a new truth to its final ex- 
perimental proof or mathematical demonstration. The 
way especially in which the same idea constantly origin- 
ates simultaneously in different minds, and the question 
how far the different view often adopted by different 
nations is purely a matter of education, or has some 
deeper cause, has never yet been fully developed. 

But, quite apart from this, every reader of original 
papers knows how many points are always missed by 
subsequent writers, and how clear ideas are only obtained 
by a study of original sources. If, for instance, we only 
know Faraday, or Maxwell, or Hertz through modern 
text-books, however good these may be, we shall miss a 
large number of important suggestions. Led by these 
considerations, Prof. Ostwald has originated the re- 
printing of important treatises under the name of 
“Klassiker der exacten Wissenschaften,” and in the 
announcement of this publication has regretted the 
neglect of historical studies. 

Curiously enough, Prof. Cajori quotes this regret of 
Ostwald’s, and expresses the hope “ that the survey of the 
progress of physics here presented, may assist in remedy- 
ing this defect so clearly pointed out by Prof. Ostwald.” 
As a matter of fact, Ostwald’s remedy for what he terms 
the “absence of the historical sense,” lies in the reading 
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of original memoirs, while Prof. Cajori’s cure lies in the 
prescription of small homceopathic globules intended to 
contain the concentrated concoction of all that is 
essential ; but whether this intention can be realised or 
not is exactly what is open to doubt. I must justify the 
opinion I have expressed by a few examples of Prof. 
Cajori’s style and manner of treatment. I take in the 
first instance the reference tothe second law of thermo- 
dynamics. 


“In February 1850, Rudolph Clausius (1822 — 1888) 
communicated to the Berlin Academy a paper on the 
same subject, which contains the Protean second law of 
thermodynamics: ‘Heat cannot of itself pass from a colder 
to a hotter body.’. .. In March 1851, there appeared 
a paper by Wm. Thomson, which contained a perfectly 
rigorous proof of the second law. He obtained it before 
he had seen the researches of Clausius. The statement 
of this law, as given by Clausius, has been much criticised, 
particularly by Rankine, Theodor Wand, P. G. Tait and 
Tolver Preston. Repeated efforts to deduce it from 
general mechanical principles have remained fruitless. 
The science of thermodynamics was developed with great 
success by Thomson, Clausius, and Rankine. As early 
as 1852, Thomson discovered the law of dissipation of 
energy, discovered at a later period also by Clausius.” 


Apart from the fact that Clausius’ paper of 1850 does 
not either contain the words quoted, nor any reference to 
a second law at all (though the substance of it is given 
in the paper), one would like to know to whom the in- 
formation given in the passage can be of any use. If a 
student possesses no knowledge of thermodynamics, he 
will not be any the wiser by it ; and if he does, he must 
have read books, such as Maxwell’s “Theory of Heat,” 
or Baynes’ “ Thermodynamics,” and in any of these he will 
find much more ample and accurate historical references 
than those given by Mr. Cajori. In the same way 
throughout the book, the author generally does not go 
beyond what ought to be, and often is given in the 
ordinary text-books. As an example how short state- 
ments, though correct, often convey incorrect ideas, I 
give the account of the historical evolution of the ohm : 

“In 1861 the British Association and Royal Society of 
London appointed a committee, with Lord Kelvin at its 
head, to recommend a unit (‘B.A.’ unit). Weber's 
absolute unit of resistance, was a velocity. The British 
committee adopted this unit in principle.. .. The 
securing of a convenient unvariable resistance equal to 
10° absolute units has been a difficult task. The B.A. 
unit was a little too small. The ‘legal ohm’ was pro- 
visionally adopted in 1883, by a committee appointed by 
the congress of 1881. It was the resistance at 0° C. of a 
column of mercury, I square millimetre in cross section 
and 106 centimetres long. Competent investigators, like 
Rayleigh and Mascart, contended that this column was a 
little too short, but some smaller values obtained by cer- 
tain experimenters led to the adoption of the mean 
value of 106 centimetres. The ‘legal ohm’ satisfied no 
one, and failed to become legal in any country. 

“Henry A. Rowland, after pointing out errors in some of 
the determinations previously made, found the length of 
the mercury column in question to be 106°32 centi- 
metres.” 

As a matter of history, Rowland’s paper of 1878, which 
is not mentioned, is of much greater importance than the 
later one, because it drew attention to the inaccuracy of 
the original determination of the British Association. 
There is no reason why Rowland’s later investigation, 
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published jointly with Kimball in 1884, should be singled 
out in the above passage, while Rayleigh is patronised as 
a “ competent investigator.” 

In the history of the earlier times Prof. Cajori has fol- 
lowed good guides, such as Whewell and Mach; and 
though here also the space is entirely inadequate to give 
a sufficient account of the subject, we like this portion 
better than his treatment of contemporary science. 

That there should be omissions was inevitable, but it 
might have been thought that the kinetic theory of gases 
was of sufficient importance to justify a short paragraph, 
while the only reference to that theory is to be found in the 
statement that a mathematical investigation of the radio- 
meter action was given by Clerk Maxwell. Here again, 
as a matter of history, it was the discussion between 
Osborne Reynolds and Johnstone Stoney, not alluded to 
in the book, which brought about the correct explanation 
of the radiometer, and however important Maxwell’s 
paper may be, it only appeared when the matter was 
cleared up. In a detailed historical account it is often 
necessary to allude to scientific squabbles and unpleasant 
discussions, but the author of this book might well have 
pleaded want of space, and omitted, for instance, such a 
passage as this: “ William Thomson and Tait, placing 
a much lower estimate on Mayer’s researches, brought 
the charge that Tyndall was belittling the work of Joule.” 
I have marked several passages which are open to 
criticism, but it is not my intention to find fault with the 
details of a book which, as a whole, is perhaps as well 
done as could possibly be. It is the whole attempt to collect 
isolated facts in the belief that these constitute a history 
that seems to me to be mischievous. This does not, 
however, exclude the fact that most readers will probably 
find in the book some things they did not know before, 
and some useful references. ARTHUR SCHUSTER. 


OUR SEA FISHERIES. 

The Resources of the Sea,as shown in the Scientific 
Experiments to test the Effects of Trawling and of the 
Closure of certain Areas off the Scottish Shores. By 
W. C. M°Intosh, M.D., LL.D., F.R.S., &c. Pp. xvi 
+ 248, and Tables. (London: Clay and Sons, 1899.) 
T is well known that at the time of ‘the late Lord 

Dalhousie’s Royal Commission on Sea-Fisheries 

(1883-85) Prof. M‘Intosh conducted, for the Commission, 

a series of most important trawling investigations off the 

coast of Scotland which formed the starting-point of a 

good deal of the experimental and observational work 

of the Fishery Board for Scotland—work which has been 
noticed from time to time in the columns of NATURE 
during the last ten or twelve years. The book before us 
is practically devoted to the summing up of that work 
and the discussion of its results, and there is no one 
probably who has a better right to do that than Prof. 

M‘Intosh, who, by his trawling investigations in 1884, 

suggested the experiments of the Board, and who him- 

self may be said to have superintended and controlled the 
work while acting as scientific member of the Board from 

1892 to 1895—when he was succeeded by Sir John Murray. 

All this gives additional importance to the fact that Prof. 

M‘Intosh now declares against the policy of the Fishery 
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Board, criticises their methods and their conclusions as 
published in recent annual reports, and is apparently in 
favour of removing all restrictions upon fishing, and of 
throwing the territorial waters open to trawlers and 
liners alike. 

It is clear, then, that the book deals with debatable 
matters, and probably few fisheries experts will agree 
with the author in all his points. The work is happily 
named the “ Resources of the Sea,” as the central idea 
running all through it is that marine animals and plants 
have such extraordinary powers of reproduction as to be 
practically unaffected by the influence of man ; while the 
secondary title shows that it is the trawling experiments 
and the results of closure of sea-areas off the coast of 
Scotland that are specially discussed and criticised. 

There is an “ Introductory” chapter, giving a general 
review of marine life, with most of the statements in 
which every biologist will agree. It may be remarked, 
however, that the vast possibilities of increase which 
may be true of diatoms and many groups of lower 
animals, and even of some fish, are not necessarily true 
of all kinds of food fishes in the inshore waters. The 
plaice and the sole are probably in this respect in very 
different case from the herring, the cod, and the oft- 
quoted haddock. 

Prof. M‘Intosh next gives us a chapter dealing with 
the effects of trawling, and of the hooks of liners, upon 
the food, the eggs and the young of our fishes; the 
present state of the fishery steamers and their apparatus, 
and upon the method in which the Fishery Board for 
Scotland have carried out the recommendations of the 
Trawling Commission. In all of this there is naturally a 
good deal of evidence to show that the trawlers do not 
do the harm to the sea-bottom that has been from time 
to time ascribed to them ; and we readily agree with the 
conclusion on p. 50: 

“Acalm survey of the situation, therefore, does not 
lend support to the notion that the trawl, as ordinarily 
employed in sea-fishing, is the only destroyer of the 
invertebrate animals of the bottom; and, further, ex- 
perience does not demonstrate that the sea-bottom in any 
known region has been, by the use of such line or trawl, 
so seriously impoverished as to be unable to support 
fish-life.” 

Some of us are unable, however, from what we know 
on other coasts, to endorse the further opinion that 
trawling does no great damage to the young food-fishes 
on the bottom. Our experience in Lancashire ‘is that 
grave destruction of immature flat-fish is caused by 
trawling in the “nurseries” along the shallow sandy 
shores ; and that in protected areas, such as the closed 
ground off Blackpool, a rapid increase of the more 
sedentary flat-fish takes place. We fail to understand 
the statement’ on p. 234, that closure is powerless to 
prevent such destruction. 

Prof. M‘Intosh then takes up, one by one, the sea- 
areas which have been closed against trawling by the 
Fishery Board, and in which experimental hauls have 
been made from time to time by thé Board’s small 
steamer, the Gav/and. Unfortunately that vessel is too 
small for the work; we labour under a similar dis- 


1 “The capture of great numbers of small fishes by either trawlers or 
liners is a misfortune for the country, but the closure is powerless to prevent 
it.” This requires further explanation. 
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advantage in Lancashire. A Fishery Board or Committee 
carrying on scientific and experimental work ought to 
have a vessel that can go to sea and stay at sea in all 
ordinary weathers, and that can follow the fishing fleets 
and work with them on equal terms. That is not 
possible for either the Garland or the John Fell. 

Chapters are devoted to the trawling experiments in 
St. Andrews Bay, in the Firth of Forth, in the Moray 
Firth, and in the Firth of Clyde; and in each case 
it is argued that the closure has effected no change, 
that there has been no great increase in the fish 
population, and that, on the other hand, there has not 
been that decrease which the Board have recently made 
a reason for wishing to obtain control of the fishing on the 
offshore spawning grounds. But it seems pretty clear, 
from the detailed analysis given of the statistics, that 
the observations are not really sufficiently numerous and 
sufficiently trustworthy to justify any general con- 
clusions. We are constantly reminded of the smallness 
of the steamer and the inefficiency of her trawl.’ Prof. 
M‘Intosh himself evidently distrusts the results, and 
speaks more than once of the “uncertainty.” The ob- 
servations, moreover, were not always taken in the same 
months, and so certain series of the statistics cannot 
fairly be compared. It is curious that the results ob- 
tained from the “closed” and the “ open ” areas have not 
been treated quite separately in the tables. Surely ina 
discussion of the effects of closure it would have been 
safer to have rigidly excluded the statistics not obtained 
wholly from closed grounds. 

Nor is it quite clear to us that Prof. M‘Intosh is con- 
vinced by the evidence he brings as to the abundance of 
fish in our seas. Here again one ought to clearly dis- 
tinguish between the more oceanic and active fishes, 
such as the herring and haddock, which come and go 
and are largely beyond man’s control, and the more local 
and sedentary forms, such as most of the valuable flat- 
fish. In regard to the latter, much evidence has been given 
from time to time in regard to different parts of our coast, 
showing the depletion of certain areas. It is curious, 
in this connection, that Prof. M‘Intosh, while quoting 
freely from the work of the Trawling Commission of 1883 
and of the earlier Commission of 1878,’ makes no allusion 
to the evidence given before the much more recent 
Select Committee of the House of Commons in 1893, 
the statements in Mr. Calderwood’s paper on “ British 
Sea-Fisheries, &c.” (1894), and other recent works. It 
is doubtful whether the older opinions are of much value 
now under the new conditions. The fishing methods 
have been so entirely changed with the introduction of 
powerful steamers and otter-trawls, and the area fished 
has been so enormously extended during the last few 
years, that no argument can safely be drawn as to the 
fish population of our own coastal waters from the supply 
landed for the markets. 

In the discussion of statistics like these so much 
depends upon the grouping of the figures, and upon the 
comparisons made, that I for one should not be at all 
surprised if Dr. Wemyss Fulton, the scientific secretary 


1 This must not be regarded as any reflection upon the scientific work of 
the Scottish Fishery Board, or upon much other useful work accomplished 
by Dr. Fulton and the staff on board the Garland. 

* By the way, why is ‘‘the late Mr. Spencer Walpole” (sic) not referred 
tounder his present title of Sir Spencer Walpole, K.C.B.? 
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of the Fishery Board, succeeded from the same series of 
figures in establishing what we may take to be his main 
contention that, as a result of the closure there has been 
a diminution of plaice and lemon soles, and a marked 
increase of common and long rough dabs, zm the closed 
areas. We are afraid, however, that the statistics col- 
lected so far are insufficient, and that it is premature as 
yet to draw any conclusions. And that is the reason 
why some of us think it important that the Fishery 
Board’s experimental work should not be stopped at this 
stage. Although ten or even fifteen years may have been 
spent—and much money—still if reasonable doubt re- 
mains, if it seems that more extended experiments might 
give other and more definite results, surely this is not 
the time to reverse the policy and stop the accumulation 
of statistics. 

We have reason to think, moreover, from information 
obtained outside the official reports, that in the Clyde 
at least the closure is resulting in an increase of the 
flat-fish on the ground. In the spring of 1887, as the 
result of their trawling experiments, the Board stated 
that “the flat-fish in the Clyde are only about half 
as numerous as in the Forth at the same period of 
the year,” and they considered this as evidence of 
depletion. In the spring of 1898, after the decade ot 
protection, the Lancashire Fisheries’ steamer /ohn Fell, 
trawling during three days for scientific purposes, by 
special permission of the Board, found what the ex- 
perienced fishermen on the ship, accustomed to the fishing 
grounds of the Irish Sea, considered to be rich accumu- 
lations of flat-fish, including many true soles (So/ea 
vulgaris). The very fact that poaching goes on is 
sufficient to show that the fishermen regard the closed 
areas as desirable trawling ground with an abundant 
fish population. 

Well, there are the two policies: the one to preserve 
these fish sanctuaries by means of restrictions which 
cause constant friction, and which we would all prefer 
to see removed; and the other to add more or less 
artificially to the population of the sea by hatching, or 
by returning fertilised spawn to the water. The Board 
is at present pursuing both policies, and it may be that 
both are necessary. 

As the book before us is mainly directed against 
restrictive measures, we are glad to see at the end of it, 
in the “Summary,” some words as to the natural alter- 
native, “productive” measures; and we can cordially 
agree with the remarks on p. 231, in regard to hatch- 
ing. Some years ago (December 1894), Prof. M‘Intosh 
wrote an interesting article on the subject in Science 
Progress; afew months ago, in a letter to the present 
writer, he said, in regard to sea-fish hatcheries : 


“ Of course such institutions are strictly experimental, 
and it may be some time before a decisive result is 
evident. Meanwhile, work them thoroughly and support 
them liberally.” 


This is what the Fishery Board are doing at Dunbar 
and at Aberdeen, and what we in Lancashire are now 
doing at the Piel hatchery. At the conclusion of the 
present book Prof. M‘Intosh repeats his former state- 
ments, and urges that support should be given to such 
experiments “till the issue is clear.” 
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I cannot refrain from drawing attention to the fine ideal 
of the scientific man’s action in regard to the fisheries 
which our author holds up to us. 1 quote from p. 223: 


“A close observer of nature, he weaves no theories, 
and is not incautious in deduction. The welfare of the 
fisheries as a whole is his aim, and the influences which 
act on those engaged financially in them, or have political 
or other connections with them, are unknown to him.” 


Prof. M‘Intosh’s friends may be permitted to add that 
he himself realises that ideal more nearly than any one 
else we know in the field. 

The book is charmingly illustrated with views of the 
marine laboratory, the harbour, the boats, and some 
characteristic features of fishing life in the celebrated old 
Scottish university town of St. Andrews, which the fame 
and long-continued labours of M‘Intosh have done so 
much to render a “ Mecca” to the young marine 
zoologist. W. A. HERDMAN. 


OUR BOOK SHELF. 

The Lepidoptera of the British Islands. A Descriptive 
Account of the Families, Genera, and Species Jndi- 
genous to Great Britain and Ireland, their Preparatory 
States, Habits, and Localities. By Charles G. Barrett, 
F.E.S., one of the Editors of the Entomologist’s Monthly 
Magazine. Vol. V. Heterocera: Noctuz. Pp. 381. 
(London : Lovell Reeve and Co., Ltd.) 


IN the present volume, Mr. Barrett discusses I11 species 
of British Noctuz, in the same elaborate manner as in 
the volumes which we have previously noticed. He has 
long been recognised as one of our best living authorities 
on the British Lepidoptera, and his book will remain of 
great and permanent value as a record of the state of this 
branch of our fauna as it exists at the end of the present 
century. Among the most interesting moths here noticed 
are those which are attached to the Fens, several of which 
are now very much scarcer than formerly in England, 
though some species (such as 7apinostola concolor, Guen.), 
which were supposed to have become extinct, have now 
been rediscovered in other localities ; while several Fen 
species, quite unknown during the palmy days of the 
Fens, have lately been discovered there. We have heard 
it suggested that this may be due to fresh localities in the 
Fens having been made accessible by drainage ; but in 
the case of Calamia brevilinea, Fenn, Mr. Barrett re- 
marks: “It seems to furnish all the evidence which it 
would be possible to obtain, in order to suggest the actual 
genesis, or introduction of a total novelty, to the world’s 
fauna.” It appears that the exact locality where the 
insect now occurs was well worked in 1857, without its 
being discovered; but in 1864 the first specimen was 
taken, and no more till 1871, when a few specimens were 
taken, after which, it has become both commoner and 
more widely spread in the Fens, and a single specimen 
has been taken in Belgium. The remarks on the habits 
of various moths, especially, perhaps, their behaviour 
at sugar, &c. (under the notice of Zaeniocampa gothica), 
will also be read with interest. The well-known cannibal 
habits of the larva of Cosmia trapezina are also remarked 
on. It should be observed that this work is issued in two 
editions—one with, and the other without, plates. 
W. F. K. 


An Introduction to the Mathematical Theory of Attrac- 
tion. By Francis A. Tarleton, Sc.D., LL.D. Pp. 
xii + 290. (London : Longmans, Green, and Co., 1899.) 

THE author tells us that his object is to make the 

acquisition of a competent knowledge of the theory of 

attraction as easy as possible for the student. With this 
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view he has given, in addition to the theorems on attrac- 
tions and potential to be found in most of the text- 
books, an account of the theory ot electrostatics and some 
outlines of the theory of magnetism. He has attended 
almost exclusively to the mathematical view of his 
subject. Possibly the students for whom he writes will 
have formed sound physical conceptions before they begin 
to read his book ; in that case they will probably find in 
it what they want in the way of mathematical theory. 

To indicate the scope of the book, we may observe that 
it contains such things as the determination of the 
attraction of an ellipsoid by direct integration, Laplace’s 
equation in elliptic coordinates, the distribution of elec- 
tricity on a freely charged spherical bowl, and Kirchhoff’s 
theory of the distribution on two spheres. A student for 
whom these things are not too difficult could appreciate 
many things that are omitted, such as the potential of a 
magnetised body of finite size, Laplace’s equation in 
orthogonal curvilinear coordinates and the logarithmic 
potential in three dimensions. The author has done well 
in refraining from barren discussions of artificial laws of 
force differing from that found in nature. 

The plan followed, viz. that of treating gravitational 
attraction and electrostatic and magnetic forces together, 
has the disadvantages that the standard case of attraction 
is repulsion and that special units have to be used in 
treating gravitation ; it has the advantage that it tends 
to break down the system of water-tight compartments in 
which students always store their knowledge. A number 
of results that might be more simply obtained by indirect 
methods are obtained by direct integration. The potential 
is introduced comparatively late, the definition even being 
postponed to the fourth chapter. One excellent feature 
of the book is that two-dimensional problems and three- 
> emcees problems are treated separately and side by 
side. . 

The author’s mathematical methods are the traditional 
ones of British text-books, except that here and there he 
presents investigations by Mr. Purser. But surely it is 
time that writers of books, even on applied mathematics, 
took some account of modern developments of analysis. 
If an exhaustive discussion of the existence theorem 
would be out of place, it would yet seem not unreasonable 
to expect the banishment of such banalities as “con- 
secutive points” and “infinitely small quantities,” the 
avoidance of meaningless equations between divergent 
series and divergent integrals, the presentation of a proof 
that the convergent integrals which represent the com- 
ponents of attraction at a point within an attracting mass 
are the differential coefficients of the convergent integral 
which represents the potential at such a point, a little 
care in extending Gauss’s theorem concerning the surface 
integral of normal force from a single particle to a distri- 
bution of density, some discussion of the discontinuity of 
the second differential coefficients of the potential at the 
boundary of an attracting body. Why write a new book 
which follows the old ones in leaving undone the things 
that ought to be done, and doing the things that ought 
not to be done ? 

The book contains several interesting collections of 
examples. These should prove useful to teachers as well 
as to students. A.’E. HL. 


Outlines of the Earth's History; a Popular Study in 
Physiography. By Nathaniel Southgate Shaler. 
Pp. viii + 418. (London: William Heinemann, 1898.) 

IN these outlines Prof. Shaler has felt the necessity of 

selecting certain features of the history of the earth for 

comparatively full treatment in order to supply a more 
helpful aid to a true knowledge of the earth than is 
afforded by the “ordinary text-books.” At first sight 
the selection appears inadequate and arbitrarily pro- 
portioned. The seven chapters devoted to the concrete 
subject (after thirty pages of introductory matter) are 
entitled “The Stellar Realm, “The Earth,” “The 
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Atmosphere,” “ Glaciers,” “The Work of Underground 
Water,” “ The Soil,” and “ The Rocks and their Order.” 
Closer examination, however, shows that these headings 
are texts for exposition rather than descriptive titles, and 
a great variety of unexpected information is brought out 
in the course of the discussions, which are not cramped 
by an undue effort after conciseness of expression. Thus 
the Stellar Realm includes a description of the solar 
system, in which, incidentally, the fact that a planet 
always keeps the same face turned towards the body 
around which it revolves, is implied to prove that it does 
not rotate on its axis. The chapter on the Atmosphere 
embraces almost as much as the atmosphere itself: not 
only a little on climate and a great deal on storms, but 
all that is said about the oceans, tides, lakes and rivers 
is included under this head ; yet glaciers have a chapter 
tothemselves. The greater part of the “ Work of Under- 
ground Water” is devoted to the phenomena of vol- 
canoes, while earthquakes are dealt with apart under 
“The Rocks and their Order,” a chapter which also 
includes a section on the moon. 

The whole is written in a thoroughly interesting style, 
like all Prof. Shaler’s work, and the frequent references 
to his own researches give it an element of personal 
attractiveness. He mentions that, in spite of his long 
study of swamps, he never saw the phenomenon known 
as Will-o’-the-Wisp, and is inclined to disbelieve in its 
existence ; the reports of a moving light being, in his 
opinion, due to subjective impressions induced by gazing 
into darkness. 

But although an interesting book to read, and one 
which is likely to attract the reader to more systematic 
scientific studies, this work seems to leave an opportunity 
for honest doubt as to the wisdom of piecing together 
portions of discussions unequal in degree of detail with 
the object of showing the uniformity and continuity of 
natural processes. There is a want of some more 
definite coordinating idea, such as would be supplied by 
considering the progressive evolution of the world and 
its processes from the condition of a raw planet up to 
its completion as the home of man. H. R. M. 


Admiral Sir William Robert Mends, G.C.B. By 
Bowen Stilon Mends. Pp. xvi + 380. (London: 
John Murray, Albemarle Street, 1899.) 

THIS biography is of special interest, as the life of 
Admiral Sir William Mends was exceptionally active and 
eventful. The facts are taken chiefly from his diary, and 
from letters to his wife ; and his detailed account of the 
months he spent in the Crimea during the war, gives 
a good idea of the difficulties which had to be con- 
tended with at the time. The author was evidently 
keenly alive to the scientific side of his profession, for 
he states that, so far back as 1830, the young midship- 
men on board the 7eZis had to make daily reckonings 
of the latitude by star altitudes, and of the longitude by 
lunar observations. The admirable descriptions which 
he gives of the ships, afford us an excellent opportunity 
of noting the advance which has been made in the navy, 
and the new scientific applications which have been 
continuously introduced. 


The Great Salt Lake Trail. By Colonel H. Inman 
and Colonel W. F. Cody. Pp. xiii + 529. (New 
York: The Macmillan Company, 1898.) 

THIS book is of great interest, but of little or no scientific 

importance. It is a valuable contribution to the history 

of early travel in North America, and comprises stories 
related by members of the first exploring and trapping 
expeditions. The remarkable adventures of “ Buffalo 

Bill,” one of the authors, are also described. 

We feel, on finishing the book, that we have obtained 

a great deal of information, and a good insight into the 

gradual and steady growth of civilisation in the part of 

the United States with which it deals. 
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LETTERS TO THE EVI10R. 

(The Editor does not hold himself responsible for opinions ex- 
pressed by his correspondents Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE. 
No notice is taken of anonymous communications.) 


The Interferometer. 


As I have been away from home, I have only to-day seen 
Lord Rayleigh’s letter on the interferometer, in your issue of 
April 6, and I write at once to state that I agree heartily with 
all he says. I am quite confident that the ‘‘ structure ” dis- 
covered by Prof. Michelson in the spectral lines is a real one 
existing in the light emitted by the source, and I hold this 
opinion after a careful study of Prof. Michelson’s work, com- 
bined with the fact that all the ‘‘ structure” revealed by the 
interferometer in the light emitted by a source placed in a 
strong magnetic field is in general accord with my own 
observations with a 21°5 feet grating. 

The law deduced by Prof. Michelson, from his observations 
with the interferometer, for the amount of the magnetic (Zee- 
man) effect, viz. that ‘‘it is approximately the same for all 
colours and all substances,” was, however, at such utter variance 
with all observations made with a good grating, that I felt 
bound to question the general performance of an instrument 
which yielded such a law. My opposition was directed against 
this law, and if the interferometer had insisted on it, then the 
interferometer must be discarded as a measuring instrument, 
or be standardised according to some other scheme. 

I am very glad, however, to hear from Prof. Michelson that 
the law: announced by him was probably generalised from in- 
sufficient data, and that the interferometer is not at fault. 
This being conceded, and the law heing abandoned, I am 
thoroughly satisfied, and my confidence in the instrument is re- 
established. 

I may just add that the question as to whether the working 
of the instrument is prejudiced by ‘‘ diffraction” or not, was 
not raised by me, but by others ; nor did I intend for a moment 
to support the idea that the phenomena were due to diffraction. 
The main phenomena revealed are certainly not due to dif- 
fraction, and it is not easy to see where diffraction can come in. 
The light, of course, passes through a slit, and through other 
pieces of optical apparatus ; and I thought it just possible that 
some of the minor effects—some of the little ‘*humps,” per- 
haps, in Prof. Michelson’s drawings—might be due to trans- 
mission through the slit or other pieces of apparatus. It is 
very easy to determine, however, if diffraction plays any part, 
for the effects due to it should be similar for all wave-lengths, 
and should therefore attend all spectral lines varying merely in 
scale for the different wave-lengths. It is hardly necessary, 
however, to mention this obvious fact, and I am sure it has 
been duly taken into account long ago by Prof. Michelson. 

THOMAS PRESTON. 

Bardowie, Orwell Park, Dublin, April 21. 


Absolute Determination of the Ohm, 


THE recent great advances in methods of calculating co- 
efficients of mutual and self-induction, due to Prof. Jones and 
his colleagues in the work, has suggested that a method, which 
occurred to me some years ago, for the absolute determination 
of resistance might now be employed with, I think, some ad- 
vantages over even the Lorentz method. It is as follows :— 
Take an earth inductor coil, fixed so that it can revolve con- 
tinuously, thus giving a pure sine voltage, due to cutting the 
lines of the earth’s magnetic field. Take the coils made by 
the Committee fur the determination of the ampere, as described 
by Prof. Ayrton, and use the two outside coils as the primary 
and the inside coil as the secondary of a transformer. Pass 
the current from the earth inductor through one set of coils of 
a Kelvin balance, and thence through the primary of the trans- 
former. Then through the (non-inductive or easily calculated 
inductive) resistance required to be measured, thence back to 
the earth inductor. Connect the secondary of the transformer to 
the other set of coils of the Kelvin balance, and speed up the 
earth inductor till the Kelvin balance arm becomes horizontal, 
and the pull on the two sets of coils is equal. Then take out 
the resistance we are measuring, and speed up the inductor 
till the Kelvin balance comes to zero again. 
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This, with the angular velocity of the earth inductor, is all 
we need for determining the absolute measure of the-resistance, 
since we know by calculation the coefficient of mutual induc- 
tion between the primary and secondary of the transformer. 

The method has some advantages. The value of the earth’s 
field need not be constant. Thermo-currents make no differ- 
ence, as we are using A.C. voltages, and these may be taken 
very large compared with any possible thermo-effect in the 
primary. The same coils would be used for determining both 
the ohm and ampere, so that any error in calculating the co- 
efficients for them would affect both units. Modifications will 
readily suggest themselves; as, for instance, two sets of such 
coils, one on each arm of a balance, and the movable coils 
acting both as secondary and as the movable coil of a Kelvin 
balance. REGINALD A. FESSENDEN. 

Western University of Pennsylvania, April 3. 


Fourier’s Series. 


I SHOULD like to correct a careless error which I made 
(NATURE, December 29, 1898) in describing the limiting form 
of the family of curves represented by the equation 


+! sinnx) . «ss 
a 


y=2(sinx-4sinax... 


as a zigzag line consisting of alternate inclined and vertical por- 
tions. The inclined portions were correctly given, but the 
vertical portions, which are bisected by the axis of X, extend 
beyond the points where they meet the inclined portions, their 
total lengths being expressed by four times the definite integral 


* si 
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If we call this combination of inclined and vertical lines C, 
and the graph of equation (1) C,, and if any finite distance d@ be 
specified, and we take for ” any number greater than 100/d?, the 
distance of every point in C, from C is less than @, and the 
distance of every point in C from C,, is also less thand. We 
may therefore call C the limit (or limiting form) of the sequence 
of curves of which C,, is the general designation. 

But this limiting form of the graphs of the functions expressed 
by the sum (1) is different from the graph of the function ex- 
pressed by the limit of that sum. In the latter the vertical 
portions are wanting, except their middle points. 

I think this distinction important ; for (with exception of what 
relates to my unfortunate blunder described above), whatever 
differences of opinion have been expressed on this subject seem 
due, for the most part, to the fact that some writers have had in 
mind the /émzt of the graphs, and others the graph of the limit 
of the sum. A misunderstanding on this point is a natural con- 
sequence of the usage which allows us to omit the word /imét in 
certain connections, as when we speak of the sum of an infinite 
series, In terms thus abbreviated, either of the things which I 
have sought to distinguish may be called the graph of the sum 
of the infinite series. J. WILLARD GIBBs. 

New Haven, April 12. 


Tasmanian Firesticks. 


WHILE preparing for a second edition of the ‘‘ Aborigines of 
Tasmania, I received from Mr. Jas. Backhouse Walker, of 
Hobart, two separate accounts of fire-making by the aborigines, 
which differ materially from those already known. The accounts 
come from two very old colonists, Mr. Rayner and Mr. Cotton, 
and describe fire as being obtained by means of the stick and 
groove process. Mr. Rayner’s account runs thus: ‘‘ A piece of 
flat wood was obtained, and a groove was made the full length 
in the centre. Another piece of wood about a foot in length, 
with a point like a blunt chisel, was worked with nearly light- 
ning rapidity up and down the groove till it caught in a flame. 
As soon as the stick caught in a blaze, a piece of burnt fungus, 
or punk, as it is generally termed, was applied, which would 
keep alight. I cannot say what kind at week it was. My 
father has seen them light it. The piece with the groove, he 
said, was hard, the other soft. The blacks in Australia get 
fire by the same method. I have seen that done. I think it 
almost impossible for a white man to do it, for I have seen it 
tried, and always prove a failure.” Cotton’s account agrees in 
the main with Rayner’s. 
of three distinct methods of fire production, viz. : (1) flint and 
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We are thus in possession of accounts: 





tinder ; (2) fire drilland socket ; (3) stick and groove. At first 
sight it may appear incredible that a race so low in culture could 
have known and used these methods ; nevertheless such a sup- 
position might occur, for some neighbouring tribes in Australia 
are known to have at least two methods. As regards the Tas- 
manians, we may, I think, leave out of consideration the flint 
process, as both Furneaux and La Billardiére seem to have mis- 
taken so-called flint implements for fire flints. We may also 
eliminate indefinite accounts which simply refer to the process 
used as one of rubbing two sticks together, although rubbing 
describes rather the stick and groove method than the drill 
process. We may also omit the statement about the fire-drill sup- 
plied by Bomirck’s bushranger as being untrustworthy. We are 
thus left with the two specimens of fire-drill (in the Pitt-Rivers 
Museum, Oxford, and in the possession of Sir John Lubbock, 
respectively) supplied by Dr. Milligan and Protector Robinson, 
with Melville’s description and with A. H. Davies’ description. 
When Melville published his V, D. Almanac in 1833, he gave 
a short account of the aborigines, but to fire-making he made 
no reference at all; when he wrote his ‘‘ Present State of 
Australia” (mostly an account of Tasmania), printed in London 
in 1850, he described the drill method of making fire as having 
been used by the Tasmanians. But, in the meanwhile, Davies, 
writing in 1845 inthe Zasm. Journ. of Sci., says he is ‘‘in- 
formed” that the Tasmanians raised fire by the drill process. 
But this statement, on hearsay, was made long after the 
aborigines had been deported to Flinders Island (1837), and 
after they had long been familiar with Australian aborigines im-' 
ported into Tasmania ; so that, although his statements may in 
general’ be relied on, this one wants confirmatory support, 
especially as his statement is the first one describing the drill 
process as being a Tasmanian method. Melville’s account ap- 
pears to me to be taken from Davies. Milligan knew nothing 
of the aborigines until 1847, when he was put in charge of them 
at Oyster Cove after their return from. Flinders Island, and at 
a time when it was not likely that, in close proximity to 
European settlements, they would have continued to produce fire 
by native methods. Although we are much indebted to Milligan 
for the vocabularies, on the other hand there is considerable 
carelessness in his translation of the native sentences, and 
it is well known locally he was not interested in his 
charge. Hence his presentation to Barnard Davies of a fire 
drill as a Tasmanian instrument does not prove the drill to 
have been Tasmanian. Robinson, in spite of his intimate 
intercourse with the aborigines, and his voluminous reports on 
his doings while capturing the wretched remnants, has ‘left us 
such a comparatively small amount of information concerning 
them, that I have for a long time past come to the conclusion 
that he was a very unobservant man, an opinion largely con- 
firmed by his presentation to Barnard Davies of ground 
Australian stone implements as Tasmanian, but the real origin 
of which was settled as Australian by Prof. Tylor’s paper on the 
subject read at the Oxford meeting of the British Association. 
As Robinson was afterwards Protector of Aborigines in Victoria, 
it is not at all unlikely that he confused his specimens, and called 
them Tasmanian instead of Australian. On the other hand, we 
have circumstantial accounts of stick and groove fire-making 
apparatus by two settlers, well advanced in years, who carry us 
back to the early part of the century when the natives were stil] 
roaming about the country before they were wholly robbed of 
it, and to a time when they had been little in touch with 
Australians or Europeans. Either there were two methods of 
fire-production used by the natives, or the stick and groove was 
the only one. H. Linc Roru. 
Halifax, England, April 13. 





WIRELESS TELEGRAPHY. 


ALTHOUGH at the present moment there is not a 

single: commercial line of the so-called wireless 
telegraphy at work, and probably not a single penny has 
yet been earned by those exploiting it, the one pound 
shares of the Company have been quoted at six pounds, 
and perhaps more. At the same time the shares of many 
of the Submarine Cable Companies have fallen consider- 
ably owing to the popular delusion that wireless tele- 
graphy is going to displace wires. Thus a popular scare 
—the outcome of ignorance—has appreciated the one 
property and depreciated the other to the value of about 
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two millions sterling. It reminds one of the influence of 
electric light on gas undertakings some twenty years ago. 
Gas stock depreciated then many millions. Now they 
never were so high in value. There was some excuse 
then. The electric light was a great boon. It was a 
dangerous rival. There is no excuse now. Nothing 
whatever about wireless telegraphy has given the smallest 
indication that it is going to supplant wires. It simply 
fills a want. Communications between lightships and 
shore, between ship and ship, between moving ships and 
shore, between isolated lighthouses and the mainland, 
become possible. They were not so before. 

Messages between the South Foreland and Boulogne 
have been sent. There is no reason why they should 
not. Mr. Preece, many years ago, indicated how it 
could be done. Mr. Marconi has done it in another 
way. But an isolated experiment, however successful, 
and a single circuit, though it transmitted messages ac- 
curately at the rate of twenty words a minute, is not 
going to replace one of the present submarine wires, each 
of which can transmit similar messages at 600 words 
a minute. Wireless telegraphy may maintain communi- 
cation with outlying islands when cables break down. 
It did so by the Post Office with the island of Mull in 
1895, before Mr. Marconi was heard of; but it is not 
going to replace one single cable between Great Britain 
and the continent. Marconi’s system has now been 
before the public for nearly two years, but we have not 
heard of anything new from a scientific point of view 
since it was first published. The last report is that it 
is possible to direct the signals to one selected point. 
Two years ago it was said to be able to do the same 
thing by tuning. The fact is that we have in these re- 
peated sensational experiments a pure scientific appa- 
ratus boomed by energetic financial speculators for their 
own individual gain, and not for the benefit of the public 
—the worst feature of this money-grubbing age. 





THE MICHELSON ECHELON SPECTRO- 
SCOPE. 


INCE Prof. Michelson’s announcement of his new 
form of spectroscope,in the American Journal of 
Science, March 1898, and Astro-Physical Journal, 
vol. viii. p. 37, 1898, all having any connection with 
spectroscopic work have been waiting with great interest 
to see the performance of the instrument. This curiosity 
has now been satisfied in a most complete manner, an 
echelon of fairly large dimensions having been success- 
fully constructed by Mr. A. Hilger, of Islington, which 
the writer has had the pleasure of examining. Before 
describing this, it may be useful, for the benefit of many 
who have not noticed the previous reports, to briefly 
state the characteristics of the new spectroscope. 

In an ordinary diffraction grating, consisting of equi- 
distant lines ruled on a plate of glass or speculum 
metal, the resolving power is determined by the product 
(m n) ‘of the total number of lines (#) and the order of 
spectrum observed (#). As in this type of grating the 
succeeding orders after the first decrease in brightness 
very rapidly, little progress has been made in the 
endeavour to increase the order observed. Many 
attempts have, indeed, been made to concentrate the 
light in one.of the first three orders by means of special 
adjustment of the ruling, so that higher magnifications 
could be used, but with little or no certainty or equality 
of result. If, however, instead of obtaining the phase 
difference by alternations of opaque and transparent 
spaces, the necessary retardation is brought about by a 
progressive damping, as it were, of the wave-front by 
increasing thicknesseg of an absorbing transparent 
material, it would seem that it is possible to throw prac- 
tically the whole of the transmitted light into any ome 
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order. In such a case the grating space must be pro- 
portionately increased so that it remains commensurate 
with the degree of the order; and as the lines would 
need to be made with no more accuracy than before, the 
grating could be completed in less time, and therefore 
with less chance of deformity due to temperature and 
other changes. 

Instead, however, of attempting to rule lines on glass 
or metal, which would be an extremely difficult matter 
for this purpose, Prof. Michelson took an entirely original 
step by building up the spaces with a number of strips of 
glass having optically plane surfaces. The appearance 
presented by such a dispersive arrangement will then be 
as shown in the following diagram (Fig. 1), the arrows 
indicating the directions of the incident and transmitted 
rays. 
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Fic. 1.—Showing paths of direct and diffracted 
rays through the echelon. 


“The interesting feature of the new arrangement is 
the smallness of the number of elements necessary to 
give results which may be comparable to those given by 
the best ordinary gratings. This can be simply shown 
as follows: Let ad =s, and dd = ¢ be the surfaces of 
one of the steps between two of the parallel plates of 
the echelon. If then m is the order of spectrum to be 
observed, we shall have 

mrx=p . bd-ac, 
or : 
mrA=u.t —¢ cos +5 sin @. 
Therefore 
a m—t du 
= adr 
¢sin @+ scosé 
and 
a0, J A : 
dm tsin@+scos@’ 


If 86 is the displacement’ corresponding to 6A, and 86, 
is that corresponding to 6#=1, then assuming Cauchy’s 
formula, 


- éb 
wat a? 
and taking as a first approximation 
m=(p- 1)! 
B-I) 
¢ bA 
= —1)+2(u-—a) |-. —. 
[ 1) +2(u a) |; - 


“Formost specimens of flint glass the coefficient of f in 


we have 


the last expression is approximately equal to unity, so 
that it = ‘OOI, Say, as in the case of the two yellow 
sodium lines, and ¢ = 5 mm.= 10,000 A, then 

a0= 10 a, ; 


that is, the two sodium lines would be seen separated 
by ten times the distance between the successive spectra. 
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The resolving power of this combination is 7, just as in 
the case of ordinary gratings ; and thus, with a battery 
of ‘wenty elements, each 5 mm. thick (corresponding to 
m= 5000), the resolving power would theoretically be 


100,000, which is as high as that of the best gratings | 


available at present.” 

Although, as stated above, the resolving power is inde- 
pendent of the umder of plates, being determined by 
the total thickness, yet for any given purpose the number 
of elements has to be considered. This is evident when 
it is remembered how closely the successive specira 
follow each other. With a small number of plates the 


Fic. 2.—The Michelson Echelon. (Scale 4.) 
overlapping may be so inconvenient as to render the 
lines unrecognisable, so that, in designing an echelon, 
this has to be taken into account. If the spectrum to be 
examined consists of a few sharp lines, the overlapping 
may be considerable before it causes confusion, and a 
Jew thick plates will suffice. If, however, the investiga- 
tion of doubling or widening of special lines in ordinary 
spectra is needed, then the echelon could advantageously 
be constructed of a larger number of elements of less 
thickness to give the necessary resolution. 

The echelon made by Mr. Hilger consists of fifteen 
plates, each 7°5 mm. in thickness and 45 


prism will be most convenient, as then the source of 
light can be kept stationary while the spectrum is caused 
to traverse the slit in order to transmit the different lines. 
If only an ordinary spectroscope with deviating prism is 
available, then the light source must be secured to the 
collimator and moved round with it. There is a very 
simple method, however, of converting an ordinary prism 
into a direct-vision one, viz. by fixing a plane mirror to 
the back of the prism. The arrangement is described 
by Dr. Fuchs in Zettschr. fiir Instr Kunde, vol. i. p. 352 
(1881), and has later been developed by Wadsworth 
(“Astronomy and Astro-Physics,” vol. xiii. p. 844). 
In this case, all that is necessary is to revolve the 


| prism-mirror combination about the centre of the back 
| of the prism, the axial emergent ray being always 


at minimum deviation. This combination is shown 
in Fig. 3, P being the prism-mirror system between a 
collimator and telescope; the collimator (C) of the 
echelon (E) being then directed axially with the tele- 
scope of the auxiliary instrument. The observing 
telescope (T) will be almost directly axial with the col- 
limator, as the deviation seldom amounts to more than 
half a degree for the line under examination. 

With the above echelon the “‘D” lines of sodium are 
separated by about sixteen minutes of arc, this being 
about ten times the dispersion of an ordinary good spec- 
troscope. The successive spectra are only separated by 
about two minutes of arc, so that generally two orders of 
spectra are visible in the field together ; in practice the 
echelon can be slightly inclined, thus reducing the in- 
tensity of one of these almost to zero, so that measure- 
ments can be made on the remaining one with less risk 
of confusion. 

One is surprised at the first experience with the instru- 
ment by the brightness of the spectra, considering the 
enormous dispersion and the path traversed by the light. 
This is no doubt partly due to the incidence on the plates 
being very nearly normal, thus diminishing the losses 
by reflection. 

In making the plates it was a very delicate matter to 
obtain all of exactly the same thickness. This was 





mm. high, the width (Ss) of each step being 
I mm.,and the order of spectrum observed 
being therefore about the 8000th. Its ap- 
pearance is shown in the annexed cut 
(Fig. 2), the cell in which it is usually held 
having been removed. In use the echelon 
is laid horizontally on the table of an ordin- 
ary spectrometer provided with collimator 
and telescope, and, as the line of vision is 
almost direct, it can be placed at once 
approximately into position. If, however, 
the slit of the collimator be illuminated 
with either white light or any source 
consisting of many radiations, the over- 
lapping of the successive spectra will 
simply give an ‘almost white band across 
the field. To obviate this, it is necessary 
to only illuminate the slit with light 
which is sensibly monochromatic. In 
the case of sodium or mercury vapour 
there need be nothing more than the 
source itself, as the light is sufficiently simple in their 
case, but in general some light-filter will have to be 
used. THis may be done by first passing the light 
through an auxiliary spectroscope, and focussing the 
spectrum given by it on the slit of the echelon spectro- 
meter, thus isolating a small region which will be 
approximately monochromatic. This arrangement is 


is fitted up in actual work. The form of apparatus for 
obtaining monochromatic light will depend on the 
resources of the’ observer. Obviously a direct vision 
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é ely 1 | beam of monochromatic light. 
illustrated in Fig. 3, which shows how the echelon (E£) | 





Fic. 3.—The echelon in use. 


done by first producing a large plane-parallel plate, and 
then cutting out the required pieces from it. In the mak- 
ing of this plate the ordinary tests for plane parallelism 
were found quite inadequate, and every part of it was 
tested by viewing the interference bands produced 
between the two surfaces while illuminated by a parallel 
Each elementary section 
of the surface was then refigured until the interference 
patterns were similar throughout. This will give some 
idea of the patience and skill required to produce a 
successful result. 
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From the fact of its being necessary to use monochro- 
matic light, and also from the limited range owing to the 
short distance between the spectra, it would appear that 
the use of the new spectroscope will of necessity be some- 
what confined to special branches of research. For the 
investigation of the Zeeman effect, and the resolution of 
hitherto undivided multiple lines, it should prove of great 
service, the relatively bright spectrum obtained rendering 
it possible to examine the fainter lines which have 
perforce been neglected up to the present. 

Naturally, the first essay in constructing such an 
entirely new piece of optical work was fraught with many 
difficulties ; but, encouraged by his success, Mr. Hilger 
expresses himself as quite prepared to undertake the 
building up of echelons of much higher power than the 
one he has just completed. CHARLES P. BUTLER. 


FLIGHT OF BIRDS. 
- ‘THE way of a bird in the air” has been for ages a 
perplexing one ; and, until recently, its mechanical 
explanation has been too much left to persons whom the 
more sober members of the body scientific were apt to 
class as “ cranks,” to use an Americanism. If confirm- 
ation of such judgment were necessary, it was afforded 
by a report, made to the Institute of France about 1830 
by Navier, who was no “ crank,” member and reporter of 
a commission of eminent scientific men, in which the 
subject was discussed. Navier drew a distinction, since 
generally accepted, between hovering, in which the bird 
remains stationary in the air, as a hawk or kite “win- 
nowing,” on the one hand, and progressive flight, ac- 
companied by flapping of the wings, in which the bird 
moves forward rapidly, as a carrier pigeon or swallow on 
a journey, on the other. A third mode of flight, called 
soaring, has, of late, attracted much attention. It con- 
sists in the bird maintaining forward motion, straight or 
circling, sometimes for minutes together, with very occa- 
sional and slight flaps of the wing; in some cases with 
none at all. In these three kinds of flight, observations 
easily made by any one show that soaring appears to 
require the least exertion, though not many birds can 
manage it well ; progressive flapping flight is common, 
and many birds can keep it up for hours ; while only a 
few can manage hovering, which appears to involve much 
exertion, and, as the Duke of Argyll expresses it, seems 
to be the most difficult feat of wingmanship a bird can 
execute. Navier, however, concluded hovering to be far 
easier than progressive flight, requiring only about one- 
twentieth of the exertion of this latter ; soaring he does 
not appear to have considered. His results, moreover, 
made very heavy demands on the animal, considered as 
amachine. According to him, a bird must be able to 
give out energy at, or exceeding, the rate of 1000 foot 
pounds per second per pound of its own weight, whereas 
no ordinary land animal whose work is directly measur- 
able gives out continuously for hours more than about 
half a foot pound per second per pound of its own weight. 
This excessively disproportionate activity of birds, in the 
proportion of over two thousand to one, as compared 
with other animals, seems sufficient to invalidate the 
basis of calculation; but the argument is further 
strengthened on finding that a carrier pigeon, for in- 
stance, does not contain enough combustible matter to 
maintain its own flight, and live, for anything like an 
hour, if Navier be right. A thousand foot pounds is 
rather more than one British thermal unit, so that one 
heat unit, if wholly converted into useful mechanical 
power, would carry a pound weight for somewhat less 
than four-fifths of a second. The bird’s feathers and 
bones must be preserved, and water or blood are not 
combustibles, so that pot more than four ounces in the 
pound of its weight can be reckoned as available com- 
bustible matter. If this be as good fuel as paraffin oil 
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(and some birds are oily), each pound of the bird’s body 
can supply about 5000 heat units, able to carry it for 
4000 seconds or thereabouts, or less than an hour and 
ten minutes. At the end of this time the bird would be 
a wet feathered skeleton with a few ashes inside, rattling 
among the bones, perhaps. On the other hand, Langley’s 
experiments, which were very carefully made, and agree 
in all material points with others of the same nature, con- 
clusively show that what is often called an aéroplane— 
that is, a plane slightly inclined to the direction of its 
motion in air—can, at reasonable velocities, be made to 
soar while carrying a load of one pound, by an expend- 
iture of from 5 to 10 foot pounds of work per second. 
He also shows that the power required to sustain a given 
weight varies almost exactly inversely as the velocity of 
flight of the aéroplane ; while Navier, in his calculations, 
made it vary directly as the cube of the velocity. On all 
accounts, then, it appears highly probable that the flight 
of birds is effected, in ordinary cases, by a process much 
more nearly allied to that of the soaring of Langley’s 
planes than that investigated by Navier. The wings 
must be taken to act principally as aéroplanes, and the 
flapping action be used to enable the bird to supply the 
comparatively small power required for the propulsion of 
soaring aéroplanes. In confirmation of this view, which 
the present writer takes to be that now recognised as 
affording the best explanation of birds’ flight, he has 
shown, in a paper recently read before the Royal Society, 
that a machine consisting of a vertical cylinder and 
piston, with a nearly horizontal aéroplane attached to the 
rod, could, by the reciprocation of the piston, sustain and 
propel itself in horizontal flight, with an expenditure of 
energy little exceeding, perhaps falling below, that found 
requisite in Langley’s experiments. In cases comparable 
to those of birds, rapidity of reciprocation affects the 
result but slightly, agreeing with the known fact that 
some birds able to fly long distances flap slowly, while 
others flap quickly ; whereas this would be improbable if 
any considerable intrinsic difference in economy of labour 
existed between slow and quick flapping. As to hover- 
ing, the conditions are too far removed from those of ex- 
periments on soaring to allow reliance to be placed on 
numerical results ; there does not appear any absolute 
necessity for a higher rate of energy-expenditure than in 
ordinary flight, but the conditions of economical working, 
particularly as to a sufficiently quick flapping, seem to be 
more difficult of attainment. In prolonged soaring flight 
it appears likely, from theoretical investigations by Lord 
Kelvin, as well as consistent with observation, that local 
air currents may be largely concerned, as a skilful bird 
might, by gliding in and out among currents having 
different velocities, appropriate for his own use and 
support enough of the extra energy of the quicker cur- 
rents, to keep himself going continuously, without any 
exertion, beyond that involved in steering, on his own 
part. 

With respect to the very interesting, though probably 
not very practical, question of man’s mechanical flight, 
Langley’s and Maxim’s experiments show it to be at least 
within the range of possibility ; but, if the conclusions of 
the paper above alluded to be correct, the most eco- 
nomical method of effecting it would involve using the 
supporting aéroplanes as birds use wings—that is, as pro- 
pellers and aéroplanes combined in one. Purely con- 
structive difficulties interfere seriously with designs for 
movable wings of any considerable size, especially if their 
motion is a reciprocating one, while there is another 
whole tribe of difficulties connected with the balancing 
and steering, very possibly greater than those which 
beset the beginner on a bicycle; so that, on the whole, 
we can scarcely feel as if we were within any very measur- 
able distance of emulating the feats of Dzdalus, without 
almost certainly suffering the fate of his less fortunate 
son. MAURICE F, F1ItZGERALD. 
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A POPULAR WORK ON INSECTS. of these insects are discussed generally, limited space 
THis is a popular book on somewhat new lines, being necessarily precluding many references to individual 


: . species. Several very curious insects are figured, in- 
entinaty Covetel fo Ooiiiefiors and Eepiepave, cluding Deroplatys truncata, a remarkable Mantis from 


Borneo, which is represented at p. 32, and also on the 
cover. When the book is held straight up, the latter 
figure has been fancifully compared to a ballet dancer ; 
but this odd resemblance is less obvious in the figure 
in the text, owing to the shading. 

The chapters on Lefidoptera, some of which do 
not now appear for the first time, commence with 

| “ Symbols of Psyche,” including a sketch of the story of 
Cupid and Psyche from Apuleius, prefatory to general 
observations on butterflies. The other chapters relate 
to “ Day-flying Moths” (Castnitdae, Uranitdae, &c.) ; 
“The Case Moths” (Psychidae) ; “The Hawk Moths” 
(Sphingidae) ; and “The Death’s Head Moth.” 

The book will be read with interest both by ento- 
mologists and by any others who are interested in 
natural history; and it is not unlikely that many 
may acquire information from it, which was ‘pre- 
viously unknown to them. The book appears to have 
been very carefully composed, and we have not noticed 
any very serious errors. In one place, however, the 
name of the American entomologist, Bruner, is spelt 
Brunner, probably by confusion with the Austrian ento- 
mologist, Brunner von Wattenwyl; and in the notice of 
the colours of the Mantidae, the curious genus Mefal- 
lyticus, which similates those brilliantly coloured beetles, 
the Buprestidae, might perhaps have been mentioned. 
But there is little to find fault with.in so commendable a 
piece of work as the book before us. W. F. K. 


iis well written, and up to date ; and has the merit of deal- 
‘ing mainly with branches of the subject which are not 
hackneyed. The illustrations are new and well selected, 
.and chiefly represent species which have not been figured 





THE SCIENCE BUILDINGS AT SOUTH 
KENSINGTON. 


| WE are glad that the Government has conceded to the 


wish of men of science, and decided to place the 

ee a ne ey new science buildings at South Kensington on the west 

side of Exhibition Road, between the Natural History 

in any easily accessible work. These were all executed | Museum and Imperial Institute Road. It will be re- 
‘for the author by her sister ; and the life-size figures | membered that a year ago it was proposed to build the 
are very good. It has been necessary to reduce the | new laboratories for the Royal College of Science on the 
‘dimensions of some of the insects figured ; which is a | restricted site available on the east side of Exhibition 
pity, for though this is sometimes necessary in the case | Road, notwithstanding the fact that the large plot on the 
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First sketch of proposed Royal College of Science, South Kensington. View from Imperial Institute Road. 








-of a book of limited size, it always seems to us to spoil | west side had been obtained by the Government from the 
the effect of even a good figure. In the Orthoptera the | 1851 Exhibition Commissioners for a nominal sum on the 
families dealt with are Phasmidae, Mantidae, Acridiidae | understanding that it was to be used for the erection of 
-and Locustidae. The habits, transformations, and senses science buildings. The proposal was condemned by both 

» ae *s a | science and art; and memorials protesting against it 
-of the Insect World.” Wik A al nen ay ay take D. | were signed by eminent Fellows of the Royal Society, and 
Badenoch. Pp. xviii+ 255. (London: Chapman and Hall, Ltd.) | by the leading representatives of art. These memorials, 
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in which the facts of the case were clearly set forth, were 
printed in the last volume of NATURE, which also con- 
tains several articles bearing upon the question then at 
issue (vol. lviii. pp. 54, 155, 176, 294). It is satisfactory 
to know that the Government has been guided by the 
unmistakable expression of opinion which their proposal 
elicited, and has arranged for the erection of the new 
science buildings on the land obtained for that purpose 
on the west side of Exhibition Road. By the kindness 
of Mr. Aston Webb, we are able to give a copy of his 
first sketch of the building which it is proposed to erect 
facing the Imperial Institute in Imperial Institute Road. 
It will be seen that the building will provide science with 
a worthy home, in which instruction and investigation 
can be carried on under good conditions. We hope ina 
future issue to give detailed plans of the chemical and 
physical laboratories. The position of the astro-physical 
laboratory has not yet been decided, but particulars will 
be given as soon as they are available. 





. NOTES. 
Ir has been decided to give the name ‘‘ Victoria ‘and Albert 
Museum” to the new building at South Kensington, the 
foundation stone of which will be laid by the Queen on May 17. 


TuHE Council of the Institution of Civil Engineers have made 
the following awards fog papers read and discussed before the 
Institution during the past Session:—A George Stephenson 
Medal and Premium to Mr. R. A. Hadfield ; a Telford Medal 
and Premium to Mr. J. T. Milton ; Watt Medals and Premiums 
to Sir Albert J. Durston, K.C.B., and Mr. H. J. Oram; a 
Crampton Prize to Mr. Francis Fox ; a Manby Premium to Sir 
William Roberts-Austen, K.C.B. ; Telford Premiums to Messrs. 
J. M. Dobson, W. G. Kirkaldy, and A. P. Head. The pre- 
sentation of these awards, together with those for papers which 
have not been subject to discussion, and will be announced later, 
will take place at the inaugural meeting of next Session. 


THe American National Academy of Sciences has awarded 
the fifth Watson medal to Dr. David Gill, F.R.S., Astronomer 
Royal at the Cape. 

THE Council of the Royal College of Surgeons of England 
have resolved that the centenary of the foundation‘of the College 
shall be celebrated on a suitable date between March 22 and 
June 30, 1900. 

WE regret to see the announcement of the death, at Paris, of 
the distinguished chemist, Prof. M. Charles Friedel, member of 
the Paris Academy of Sciences. 


MR. ROLLO APPLEYARD, the official reporter of the Physical 
Society of London, has had to resign his office owing to the 
pressure of other work. 


THE Sydney correspondent of the 7%mes states that to-morrow 
(April 28) Sir Frederick Darley, the Lieutenant-Governor, will 
dedicate for public use the site of Captain Cook’s landing on 
Kurnell Beach, in Botany Bay, on April 28, 1770. 

AN excursion to Brittany has been arranged by the Geologists’ 
Association for the Whitsuntide holidays, May 17-24, the 
directors being Dr, Charles Barrois and M. P. Lebesconte. 
The places: to be visited by the members include several of 
special geological interest. ; 


THE autumn Congress of the Sanitary Institute will be 
opened at Southampton on August 29. The preliminary cir- 
cular ‘announces that the president of Section I. (Sanitary 
Science and Preventive Medicine) will be Sir Joseph Ewart ; 
of Section II. (Engineering and Architecture), Mr. James 
Lemon ; and of Section III. (Physics, Chemistry, and Biology), 
Prof. Percy J. Franklarid, F.R.S. 
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Ir is announced that the Committee to which was entrusted 
the duty of deciding upon a suitable memorial to be erected by 
the citizens of Philadelphia, in honour of the late Dr. Pepper, 
in recognition of his many services to the community, has recom- 
mended the erection, at a cost of 10,000 dollars (2000/.), of a 
statue, which it is proposed shall be placed upon the Plaza of 
City Hall. 


THE Danish Meteorological Institute has issued a Circular 
proposing that all the Meteorological Institutes of Europe and 
America shall subscribe to the cost of daily telegraphic weather 
reports from Iceland and the Faroes. The Great Northern 
Telegraph Company has undertaken, as soon as fourteen In- 
stitutes have notified their adhesion to the proposal, to lay a 
telegraph cable to the Islands. The cost of the daily reports is. 
to be partly determined by the size of the various countries 
subscribing for them. 


UNDER the direction of the Government of Belgium, Prof. 
G. Gilson, Louvain University, is about to commence a series 
of experiments on the currents of the North Sea. On Satur- 
day, April 29, the first set of bottles will be set off from the 
West Hindar light vessel, 2° 26’ E. longitude, 51° 23’ N. 
latitude—z.e. about twenty miles north-west of Ostend. Each 
bottle contains a printed card, and it is hoped that any one who 
picks up one of these bottles will take out the card and fill up 
the blanks reserved for the place and date of finding, name and 
place if found on the shore, latitude and longitude if on the sea, 
or bearings, ifany. Finders are not required to pay postage. 


THE Morning Post states that a Committee of the St. Peters- 
burg Astronomical Society, appointed to examine the question 
of the reform of the Russian Calendar, having applied to all the 
Government Departments for their opinions on the question, 
the Ministries of Communications, the Interior, Finance, and 
Foreign Affairs have replied in favour of the adoption of the 
proposed reform at an earlydate. The Committee will proceed 
with its labours immediately, and will probably have concluded 
them by the beginning of June. 


A PRIZE, founded by Baron Léon de Lenval of Nice, will be 
awarded at the International Otological Congress to be held in 
London from August 8 to 11. The prize is a sum of 3000 
francs, bearing the name of ‘‘ The Lenval Prize,” and it will be 
awarded to the author of the most marked advances in the 
practical treatment of affections of hearing since the last 
Congress, or to the inventor of any new apparatus which is. 
readily portable and improves considerably the hearing-power of 
deaf persons. ll persons desirous of competing for the prize 
are requested to communicate with Mr. Cresswell Baber, 
honorary secretary general, 46, Brunswick Square, Brighton, 
stating the facts on which their claim is based. 


WE learn from the Zamncet that a Congress, having for its sub- 
ject the prevention of tuberculosis, will be held in Berlin, under 
the patronage of H.I.M. the Empress of Germany, from May 
24 to May 27. The president is the Imperial Chancellor, 
Count Hohenlohe-Schillingsfiirst, and the vice-president is Dr. 
von Leyden. The objects of the conference are to make the 
dangers of tuberculosis as a disease known among people in 
general, and the best means for combating the disease. Besides 
these subjects will be discussed the present range of knowledge 
concerning tuberculosis and the various methods of prevention, 
more especially the treatment of sanatoria. 


A warp of the Royal Southern Hospital, Liverpool, to be 
used in connection with the new school for the treatment of 
tropical diseases, was opened by Lord Lister on Saturday. The 
Lancet states that Major Ronald Ross, who has just been elected 
to the post of lecturer in tropical medicine in the school, has. 
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had eighteen years’ training in his subject, while his discoveries 
in relation to the malarial parasite have placed him amongst the 
foremost investigators. In January. last Dr. Laveran com- 
municated Major Ross’s researches to the French Academy of 
Medicine, the Italian observers have confirmed his observations, 


and more recently Prof. Koch has shown their importance and | 
In no place in this country will such work be more 


accuracy. 
generally appreciated than in Liverpool. 


Pror. HEINRICH KIKPERT, the distinguished geographer, 
died at Berlin on Friday last, at the age of eighty-one. His 
geographical work consisted largely in the construction of maps 
illustrative of ancient history, and more especially of South- 
Eastern Europe and Western Asia. Prof. Kiepert was born at 
Berlin, and studied at the University of that city. 
charge for a few years of the Geographical Institute in Weimar, 
Kicpert returned to Berlin, and in 1859 was appointed Extra- 
ordinary Professor, and in 1874 Ordinary Professor, of Geography 
in the University. His activity in the production of maps and 
atlases, together with memoirs to accompany these, continued 
almost unabated to the end. 


THE death is announced, at eighty-two years of age, of Mr. 
Jabez Hogg, distinguished as an ophthalmic surgeon, micro- 
scopist, and writer of scientific works. He was vice-president 
of the Medical Society in 1851-52, was elected a Fellow of the 
Linnean Society in 1866, and honorary secretary to the Royal 
Microscopical Society from 1867 to 1872. He was the first 
president of the Medical Microscopical Society. Mr. Hogg was 
a prolific writer, and was the author of works on photography, 


mental and natural philosophy; history, construction, and 
applications of the microscope ; colour blindness, microscopic 
examination of water, and numerous papers on disease of the 
eye, contributed to the medical journals. 


Mr. JosEpH WOLF, an artist whose pictures of animals have 
delighted many naturalists, died on Thursday last, at the 
age of seventy-nine. Referring to his career, the 7%mes states 
that he was early apprenticed to a lithographer, studied in 
Antwerp, and came by invitation to London to take up the 
work of illustration for Gray’s ‘* Genera of Birds,” a standard 
work then in progress. This led to work for the Proceedings of 
the Zoological and Linnean Societies. Among other books for 
which he made drawings were ‘‘The Birds of North-East 
Africa,” ‘‘ The Birds of Japan,” and Gould’s “ Birds of Great 
Britain”; while he also helped to illustrate Livingstone’s 
“* Missionary Travels,” Wallace’s ‘‘ Malay Archipelago,” and 
Baldwin’s ‘* African Hunting.” His studio was once a resort 
of explorers, artists, and scientific men ; among his friends and 
admirers were Darwin, Owen, Oswell, and the Duke of Argyll. 
It is, however, chiefly by the books he has enriched with in- 
imitable illustrations that he is best known. In the seventies 
his ** Life and Habits of Wild Animals” was in the hands of 
every naturalist. 


REUTER’s Agency is informed that the following are Dr. 
Sven Hedin’s plans for his new expedition in Central Asia :— 
Dr. Sven Hedin will start from Stockholm at the end of June, 
and will travel direct through Russia and Turkestan to Kashgar, 
taking a new route over the mountains. On reaching Kashgar 
he will proceed in an easterly direction for the purpose of 
making fresh investigations in Chinese Turkestan, where he 
hopes to find further antiquities. Thence he will visit the Lop- 
mor region, and will cross the great Sand Desert by more than 
one route. After going to Tibet and exploring that portion of 
the country to the south of his former route, he will return véa 
India. Asin the case of his famous journey across Asia, Dr. 
Sven Hedin’s objects on this expedition are purely scientific. 
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Dr. Hedin is, however, better prepared than he was on that 
occasion, and hopes to achieve even better results than he did 
then. The expenses of the expedition, which will amount to 
2000/., have been defrayed by King Oscar, Mr. Emanuel Nobel, 
and others. 


THE first annual report of the Secretary of the Washington 
Academy of Sciences has been issued. For several years efforts 
have been made to federate the various scientific societies in 
Washington, and a committee. appointed with this end in view 
formulated a plan of co-operation in 1882, which was adopted by 


| the Anthropological and Biological Societies, but was rejected by 


After having | 


the Philosophical, and thus failed to be realised. Six years later a 
movement to secure a permanent committee to deal with ques- 
tions of common interest was more successful, and a Joint Com- 
mission, upon which the several scientific societies were repre- 
sented, was created. Out of this Commission, which was 
primarily organised for business purposes, the Washington 
Academy has grown. The Academy was incorporated a year 
ago, with Prof. J. R. Eastman as president, Prof. G. K. Gilbert 
as secretary, and Mr. B. R. Green as treasurer. The vice- 
presidents, elected on the nomination of the several scientific 
societies, are: for the Anthropological Society, Prof. J. W. 


| Powell ; Biological, Dr. L. O. Howard; Chemical, Mr. H. N. 





Stokes ; Entomological, Mr. W. H. Ashmead; Geographic, 
Mr. A. Graham Bell; Geological, M@ C. D. Walcott; and 
Philosophical, Prof. F. H. Bigelow. In addition to the seven 
societies here mentioned, the affiliated societies are the Columbia 


| Historical Society, and the Medical Society. 
domestic’ medicine, English forests and forest trees, experi- | Pe ee aces ee 


On Tuesday next, May 2, Prof. Silvanus P. Thompson, 
F.R.S., will deliver the first of a course of two lectures at the 
Royal Institution on electric eddy currents. These are the 
Tyndall lectures. The Friday evening discourse on May 5 will 
be delivered by Dr. W. J. Russell, F.R.S.; his subject is 
‘* Pictures produced on photographic plates in the dark.” 


THE expenses connected with the preparation and publica- 
tion of the second volume of the ‘‘ Recueil des données numér- 
iques,” just issued by the French Physical Society, have been 
paid by a friend of science who desires to remain anonymous. 
The amount paid was 9600 francs, in addition to which M. 
Gauthier-Villars deducted 734 francs from the account as the 
contribution of the printer towards this valuable work. 


Mr. F. J. BENNETT, who joined the Geological Survey of 
England in 1868, has just resigned his post on the staff. During 
his long service he has mapped large areas of the Cretaceous, 
Tertiary, and Drift deposits in the Eastern counties, and in 
Surrey, Berkshire, and Wiltshire. He retires to West Malling 
in Kent. 


Dr. M. E.WapsworTH has protested against the introduction, 
by Dr. E. Hussak and Mr. G. T. Prior, of the name ‘‘ Zir- 
kelite ” for a new mineral, on the ground that he (Dr. Wads- 
worth) had previously used the name for a basaltic glassy lava, 
which often forms the entire mass of thin dykes, and the 
exterior parts of larger dykes of diabase and melaphyr. 


Mr. A. A. JULIEN has discussed (Journal of the Franklin 
Institute, April 1899) the elements of strength in the consti- 
tution ‘and structure of building-stones. He remarks that 
blocks of hewn stone are always seamed and weakened by 
minute cracks. Rude processes of quarrying, the use of heavy 
hammers, and blasting, are apt to act injuriously on stone, and 
to cause an inferiority in hewn as compared with sawn cubes. 
He draws attention to the minute structure of various rocks ; 
and, after all, concludes that the most satisfactory of all tests, 
when available, under known conditions and of sufficient 
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antiquity, is the study of weathered surfaces of ancient stone- 
buildings and monuments. 


THE goid-bearing slates of Nova Scotia have been investigated 
by Mr. J. Edmund Woodman (Proc. Boston Soc. Nat. Hist., 
vol. xxviii., March 1899). The rocks extend along the eastern 
side of the country in a belt which averages twenty-five miles 
in width, and covers an area of about six thousand square 
miles. They are highly metamorphosed, and are regarded as 
probably belonging to the Algonkian system. The rocks are 
intersected by veins of quartz and calcite containing gold, both 
free and in the various sulphides, which are abundant. Among 
the veins much interest attaches to the gold-bearing stratified 
veins, often called ‘‘ leads” ; and it is observed that, although 
the veins lie parallel to the planes of stratification, they must 
have come from below, and have been formed from hot waters 
which bore various substances in solution. Probably in this 
complicated region the gold is of varied origin. In some cases 
it must have been deposited with the sediments, and has since 
been concentrated by subaérial agencies. 


IT is many years since the question of the chemical reactions 
which occur in the pan amalgamation of silver ores has been 
caised. Since Hague’s experiments his conclusions have been 
accepted that cuprous chloride is formed by the interaction of 
common salt, bluestone and metallic iron, and that cuprous 
chloride is instrumental in reducing sulphide of silver. As the 
cesult of a series of experiments, however, Mr. H. F. Collins 
put forward a new account of the pan process at the last meet- 
ing of the Institution of Mining and Metallurgy. According to 
his view, a ‘‘ chloride” ore is readily treated in an iron pan 
without bluestone or metallic copper, the silver compounds 
being directly reduced by the iron. In the case of sulphide 
ores, treatment is facilitated by the addition of sulphate of 
copper, which is rapidly reduced to metallic copper by the iron. 
The copper, whether amalgamated or not, acts on sulphide of 
silver, reducing it to metal and enabling it to be taken up by 
the mercury. On the other hand, cuprous chloride, a still more 
energetic agent in reducing sulphide of silver, never exists in 
the pan, and in this way the comparatively bad results obtained 
in the treatment of sulphide ores in the presence of metallic 
iron are explained. The use of copper-bottomed vessels in 
the treatment of sulphide ores has been practised for over a 
century. In such vessels cuprous chloride is formed in consider- 
able quantities. 


THE cosmopolitan character of Cairo is exemplified by an 
announcement which we have received referring to the Ghizeh 
Zoological Garden. The information is printed in six languages, 
namely English, French, German, Italian, Greek, and Arabic. 
From it we learn that the garden is open every day, Sundays 
included, that the collection of animals is such as pleases the 
popular mind, and includes two lionesses formerly belonging to 
the Khalifa at Omdurman, and that a large variety of plants 
may be seen. The paths extend altogether to a length of six 
miles (of which three and a half miles are paved with coloured 
mosaic), the grottos were erected in the time of Ismail Pasha, 
and more than twenty bridges cross the ornamental water in 
the grounds. The garden is evidently a very pleasant and 
instructive place. 


Mr. A. Hatt, of Highbury, has designed an almanac 
with the ebject of eliminating the inconvenience consequent 
on the various days of the months falling on different week days, 
owing to the changing. number of days in each month. His 
scheme is to. make New Year’s Day separate from the rest, 
calling it January o, and then divide the remaining 364 days 
into thirteen months of twenty-eight days each. Following this 
plan, therefore, any particular day of any month will always fall 
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on the same day of the week, and this would, of course, be con- 
venient for many purposes. The extra month he proposes to 
denote by the name ‘‘Christember.” The almanac sent us is 
printed on this principle, and a useful item included is the table 
of corresponding dates between the Gregorian, Julian, Jewish 
and Mohammedan calendars. 


A sysTEM of printing telegraphy, known as ‘‘ Prof. Row- 
land’s Multiplex,” is stated by Zngineering to have been 
recently tested between Philadelphia and Jersey City with 
highly satisfactory results. On this system a message is sent 
and received in legible and easily read type, transmitted from 
keyboards similar to those of a typewriter, the characters in- 
cluding simply the ordinary alphabet and numerals. The 
device on trial was made at the Johns Hopkins University in 
order to demonstrate what merits it possessed and also its 
weakness, if any, and it is arranged for eight messages, four in 
each direction, and duplexed in the usual way. The messages 
are printed on either a tape or a page, and a speed of sixty 
words a minute has been obtained in some of the experiments, 
but the limit of speed or the number of messages was not 
reached. There is no other multiplex printing system sending 
from a keyboard and received on a page, and this one is only a 
part of that invented by Prof. Rowland. It is stated that the 
whole invention contemplates a relay method, by which any 
amount of territory may be covered, and comprises a system by 
which eight people in one city can be in communication with 
eight others in another place over one wire and with absolute 
secrecy. Among the advantages claimed for the multiplex 
system is that of less liability of error, since there is only one 
person engaged, and he the sender; while, by the Morse 
system, there is an opportunity for mistakes at each end of the 
line. 


THE Director of the Batavia Observatory, Dr. Van der Stok, 
has published the monthly and yearly rainfall values of the East 
Indian Archipelago for 1897—the nineteenth year of the series. 
The stations number 215; in Java the rainfall of the year was 
less than the average, but in Sumatra the amount was greater 
than the mean, especially during the first part of the year. One 
of the tables shows the greatest quantity of rain in twenty-four 
hours during each month, for the years 1879-97 ; at Batavia and 
several other places the fall amounted to over 11 inches, and in 
the south of the island of Saparoea to nearly 16 inches. 


Pror. L. ERRERA, of Brussels, reprints from the Bulletin of 
the Royal Academy of Belgium an account of experiments made 
on Aspergillus niger, which he claims to prove indisputably that 
an acquired character—viz. adaptation to the medium in which 
it grows—is transmitted by inheritance. 


THE part of the Minnesota Botanical Studies for February is 
full of interesting matter. Besides papers of more local interest, 
are articles on seedlings of certain woody plants, and on the 
comparative anatomy of hypocotyl and epicotyl in woody plants, 
by Mr. F. Ramaley ; a contribution to the life-history of Rumex, 
by Mr. Bruce Fink ; one on seed dissemination and distribution 
of Razoumofskia robusta, a parasitic plant belonging to the 
Loranthacex, by Prof. D. T. MacDougal ; also observations on 
Gigartina, by Mary E. Olson, and on Constantinea, by Mr. 
E. M. Freeman. ; 


Pror. F. PLATEAU, of Ghent, pursues his adverse criticism 
of the theory that insects are mainly attracted to flowers 
by the sense of sight in their capacity as pollen-distributors. 
In a paper, reprinted from the Memoirs of the Zoological 
Society of France, he details a series of observations on Salvia 
horminum and Hydrangea opuloides. Neither the coloured 
bracts of the former, nor the conspicuous sterile flowers in 
the latter species, can be regarded as ‘“‘ vexillary.” In both 
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cases the pollinating insects make their way at once to the 
flowers which contain the honey, without being visibly guided 
by the showy organs in either case ; while, if these are removed, 
it does not appear to make any material difference in the 
number of insects which visit the inflorescence. 


THE conception of vast magnitudes forms the basis of two 
papers in Die Natur for April, by H. Sonnenschmidt, entitled 
** A Glance at the Kingdom of Large Numbers.” 


** MOsQUITOS AND MALARIA ” form the basis of an article by 
Dr. F. Mesnil, in the Revue générale des Sciences, on the 
hzematozoa of marsh fevers. The paper is illustrated by figures 
showing the different stages of the hematozoa both of man and 
of birds. 


In two papers communicated to the Verhand/ungen of the 
German Physical Society, C. Liebenow applies the principles 
of thermodynamics to calculate the thermo-electromotive force of 
metal conductors, and compares the results of theory and 
experiment. 


The Horseless Age, a New York journal devoted to the interest 
of the motor vehicle industry, is now, at the beginning of its 
fourth year, issued weekly instead of monthly. The first number 
of the new volume contains a paper by Mr. Hudson Maxim, on 
**Some thermodynamics of vehicle motors,” and an editorial 
discussion on the question ‘‘Shall vehicle motormen be 
licensed ?” 


AN extension of the methods of integration of Monge and 
Ampeére is worked out by G. Vivanti in the Rendiconti del R. 
Jstituto Lombardo, xxxii. 6. The present paper contains a 
generalisation for any number of variables of certain investiga- 
tions of the types of partial differential equations of the second 
order which satisfy conditions of integrability, the correspond- 
ing system of conditions in the case of three variables having 
been investigated previously by Vivanti, whose results have been 
generalised by Forsyth. 


In a communication to the Bulletin of the Cracow Academy, 
No. 2, M. K. Zorawski applies the method of conformal repre- 
sentation to the convergency of Lagrange’s, Biirmann’s, Hoene- 
Wronski’s, and other series derivable from Taylor’s theorem. 
The same writer also discusses the geometry of certain infinites- 
imal transformations and differential expressions which do not 
possess the property of remaining invariable under the given 
transformations. This number of the Audletin also contains 
papers by S. Kepinski on the integrals of solutions of certain 
equations of the second order with three singular points. 


In Terrestrial Magnetism for March 1899, Dr. L. A. Bauer 
gives two papers, one on the physical decomposition of the 
earth’s permanent magnetic field, and the other a preliminary 
note on the question, ‘‘Is the principal source of the secular 
variation cf the earth’s magnetism within or without the earth’s 
crust ?” The object of the first paper is to resolve the earth’s so- 
called permanent field into component ones physically inter- 
pretable. In it the author arrives at the somewhat striking 
conclusion that the unsymmetrical distribution of the earth’s 
magnetism, and the unsymmetrical distribution of temperature as 
exhibited on the earth’s surface, on the average for the year, are 
in some way related to each other. 


Pror. H. PoINncarRk, writing in the Revue générale des 
Sciences, deals with certain considerations connected with the 
theory of probability. The author, from consideration of various 
problems, points out that in all probability calculations it is 
necessary to take «s: starting-point some hypothesis or conven- 
tion which is always to a certain degree arbitrary. The most 
frequent hypothesis is the doctrine of continuity, and the most 
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satisfactory calculations are those in which the result is inde- 
pendent of the hypothesis made at the commencement, provided 
that this hypothesis satisfies the conditions of continuity. 


Dr. H. J. OosTING, writing in the Zeitschrift fiir den physikal- 
ischen und chemischen Unterricht, describes several contrivances 
for exhibiting the resultant of two circular or elliptic vibrations of 
different periods. In these a beam of light is reflected in suc- 
cession from two mirrors, which are made to rotate about axes 
nearly but not quite perpendicular to their planes, the two 
rotating systems being connected by cogged wheels or an end- 
less band, by which the ratio of the periods of rotation is 
defined, and the path of the resultant motion is shown by 
allowing the doubly-reflected beam to fall on a screen. The 
curves produced by composition of /wo circular or elliptic 
motions could be drawn by a much simpler apparatus, consisting 
essentially of a jointed pendulum capable of vibrating in all 
directions ; but we would suggest that Dr. Oosting’s method 
might be applied to tracing the various forms obtained by com- 
pounding ¢Aree or more circular motions whose periods are in 
the ratio of different whole numbers. 


SLOWLY but surely the photographic film is taking the place 
of the glass plate for many purposes, and its introduction now 
into the physical and astronomical laboratory is an important 
indication of its progress. Being light and flexible, and as 
sensitive and durable as glass plates, the two first-named 
properties render it of great service where weight and curved 
fields have to be dealt with. To determine the value of films 
where it is difficult to use the ordinary glass plate, Sir Norman 
Lockyer has lately been experimenting, and very successfully, 
with them, with the idea of adapting them to spectroscopic photo- 
graphy. The large concave Rowland grating now in use for solar 
spectroscopic photographs, has 20,000 lines to the inch ruled on 
its surface, and is of 214 feet radius,‘giving a spectrum of 30 inches 
long. The focal plane of this grating is of necessity considerably 
curved ; in fact, the plane of accurate definition, at the edges of 
the field is about 0°5 inch in front of the similar plane at the 
centre. It is, therefore, impossible to get a sharp photograph 
of the whole spectrum on a glass plate; in fact, not more than 
18 to 20 inches of the spectrum can be brought into focus on 
the same plane. This difficulty is, of course, got over by the 
use of a flexible film, which can be bent to the curvature of the 
field. The Kodak Company have sent us a print of one of Sir 
Norman’s photographs taken with this Rowland concave 
grating. It is 30 inches long, and shows the arc spectrum of 
iron with a comparison spectrum of the sun from wave-length 
3600 to 5200, and the lines are beautifully sharp from one end 
to the other. Sir Norman Lockyer also hopes that by using 
films, instead of glass plates, at the next solar eclipse, he will 
be able to obtain a greatly increased number of photographs, 
owing to the rapidity with which the film can be shifted in the 
short space of time available for photographic operations. At 
the last eclipse the photographic work was concentrated on ob- 
taining a series of photographs of the chromosphere, both about 
the time of beginning and end of totality. By careful drill Mr. 
Fowler and Dr. W. J. S. Lockyer were both able to secure ten 
photographs at each of these important periods, the time 
occupied in making each series of ten exposures being twelve 
seconds. An apparatus for carrying films is also being designed, 
which can be adapted to the spectroscopic cameras at present in 
use in the laboratory and observatory. 


AT the recent meeting of the Institution of Mining Engineers, 
the use of high-pressure steam as a possible substitute for gun- 
powder or other dangerous explosives in coal mining was 
suggested by Major-General H. Schaw, C.B. Broadly, the sug- 
gestion is that a cartridge of pure water lodged in a shot-hole 
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should be converted into steam at about 150 pounds per square 
inch presstre by means of electricity of low tension ; the cart- 
ridge or boiler to be made of such strength that it would burst 
at about this pressure, when the force set at liberty would break 
down the coal. As an approximation, Major-General Schaw 
points out that a water-cartridge 1? inches in diameter and 34 
inches long, to be used in a 2-inch blast-hole, would hold about 
$°4 cubic inches of water. It would be converted into high- 
pressure steam, and burst the cartridge in about one minute 
with the electrical power which the author suggests, and would 
thus exert a sudden force of about 14 tons. The calculations 
which the author has made on the subject, and a sketch of a 
form of cartridge which embodies the principles of the sugges- 
tion, accompany the paper. 


A LEAFLET, prepared and issued by Mr. John Plummer, 
Sydney, New South Wales, brings together a number of in- 
teresting facts referring to Australian birds. Although Australia 
has no native song birds like the nightingale, lark, thrush, or 
linnet, it possesses a great variety of feathered species, several 
of great beauty, and many possessing features of interest. 
Many birds known in Europe are plentiful in New South 
Wales. Among these are eagles, hawks, owls, swifts, swallows, 
martins, fly-catchers, pelicans, sand-pipers, plovers, ducks, 
grebes, petrels, gulls, terns, penguins, and albatrosses. The 
number of ducks on the inland rivers and lagoons is at times 
surprising. The Rev. J. E. Tenison Woods says he has 
travelled in winter along the river Murray, and the long estuary 
of the Coorong, and for upwards of 120 miles was never out of 
sight of large flocks, which literally darkened the air and water. 
The sparrow, as in other countries, is the pest of the farm and 
orchard in New South Wales. So long as there is plenty of 
seed and fruit the bird does not trouble itself about insects, but 
leaves it to its insectivorous brethren. Every kind of British 
cage-bird thrives in the colony, but when liberated they often 
have to fight for existence with the native species. 


MEssrs. SWAN SONNENSCHEIN AND Co. announce the 
forthcoming publication of ‘Curiosities of Light and Sight,” 
by Mr. Shelford Bidwell, F.R.S. 


DURING May the following lectures will be given on Tuesday 
evenings at. the Royal Victoria Hall, Waterloo Road, S.E. :— 
May 2, Mr. E. S. Prior, ‘‘ The Art and Practice of Garden- 
making” ; May 9, Mr. R. Kerr, ‘‘ Picturesque Ireland” ; 
May 16, Prof. Beare, ‘‘ Curiosities of Insect Life.” 


SOME members of the Avicultural Society are organising a 
Postal Club for the encouragement of bird and animal pho- 
tography. The co-operation of photographer-naturalists is 
invited. Address Mr. Chas. Louis Hett, hon. secretary fro 
éem., Springfield, Brigg. 


MEssrs. DUCKWORTH AND Co. are about to publish a book 
on natural selection, by Mr. Frederick Wollaston Hutton, 
F.R.S., entitled ‘*‘ Darwinism and Lamarckism.” The object 
of the work is to give a concise account of the origin and 
growth of the Darwinian doctrine, including its. most recent 
developments. 


THE inspiring ‘‘ Hunterian Oration” recently delivered at 
the Royal College of Surgeons of England, by Sir William 
MacCormac, Bart., K.C.V.O., has been published in volume 
form by Messrs. Smith, Elder, and Co. An abstract of the 
addréss has already appeared in these columns (p. 402); but 
every student of medical science should read the address in 
full, in order to understand the influence of Hunter’s work upon 
modern surgery. 


Messrs. R. AND R. BECK, LTp., have issued a new cata- 
logue of the Frena hand camera, and will send a copy to any 
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one on application. The good qualities of the Frena are 
known to many photographers, and the selection of pictures in 
the catalogue shows that fine results can be obtained with this 
form of camera. 


AN illustrated international monthly magazine of photography, 
published in four languages, and entitled Camera Obscura, will 
make its appearance in June. The magazine will be under the 
chief editorship of J. R. A. Schouten, the assistant editors 
being: French Section, Maurice Bucquet ; German Section, 
R. Ed. Liesegang ; English Section, Max Sterling; Dutch 
Section, Chr. J. Schuver. The publishers will be Messrs. 
Binger Bros., Amsterdam ; and the publishers for Great Britain 
and the Colonies, Messrs. Williams and Norgate. 


AMONG the new features of the 1899 edition of ‘‘ The 
Statesman’s Year-Book” (Macmillan), edited by Dr. J. Scott 
Keltie, with the assistance of Mr. I. P. A. Renwick, are a map 
of Africa showing railways, navigable waters, and distances from 
coast, and one showing telegraphs and political divisions ; a 
map of Newfoundland, illustrating the French shore question ; 
and a map showing the addition on the Chinese mainland to the 
colony of Hong Kong. There are also preliminary tables show- 
ing the revenue, expenditure, debt, and debt-charge of the 
principal countries of the world, with the commerce of these 
countries in figures and per head of population; and a table 
showing the gold and silver production of the world. The 
events of the past year have necessitated a number of alter- 
ations, and the additions have increased the volume from 1166 
to 1248 pages. No one interested in political geography can dis- 
pense with this annual statement of the position of the countries 
of the world. 

MM. GeorGEs CARRE AND C. NAupD, Paris, have com- 
menced the publication, under the general title ‘‘ Scientia,” of 
a handy collection of monographs, by distinguished investigators, 
on important scientific questions. The collection is divided 
into two series, one containing papers on physical science, and 
published under the direction of MM. Appell, Cornu, d’ Arsonval, 
Friedel, Lippmann, Moissan, Poincaré, and Potier ; and another 
series containing biological papers edited by MM. Balbiani, 
d’Arsonval, Filhol, Fouqué, Gaudry, Guignard, Marey, and 
Milne-Edwards. In the first volume of the physical series, M. 
Poincaré gives a simple account of Maxwell’s theory and 
Hertzian oscillations. In the first volume of the biological 
series, Prof. Bard deals with ‘‘ La spécificité cellulaire,” re- 
ferring particularly to the consequences of this doctrine in 
biology. The second volume in this series, by Dr. F. le 
Dantec, is on sexuality. Only these three volumes have so far 
appeared, but a number of others are in preparation, and will 
shortly be published. Each volume will be complete in itself, 
and the complete set of monographs will make a convenient 
library of modern scientific work and opinion. 


THE additions to the Zoological Society’s Gardens during the 
past week include two Himalayan Monauls (Lophophorus 
impeyanus, 26) from the Himalaya Mountains, presented by 
Mrs. Barnewell Elliot; a Black-shouldered Kite (Z/anus 
caeruleus) from Ceylon, presented by Mr. J. D. Waley; a 
Macaque Monkey (Macacus cynomolgus, var.) from India, a 
Brazilian Tapir (Zapirus americanus, 6) from Peru, a Great 
Bustard (O¢#s tarda), European; three Anoas (Anoa depressi- 
cornis, 6 $ 2) from the Celebes, deposited ; two Brush Turkeys 
(Talegalla lathami), three Pectoral Quails (Coturnix pectoralis), 
a Varied Hemipode (Z7urnix varia) from Australia, two green 
Glossy Starlings (Lamprocolius chalybeus) from North-east 
Africa, two White-backed Trumpeters (Psophia leucoptera) from 
the Upper Amazons, purchased ; five Barbary White Sheep 
(Ovis tragelaphus, 2 &, 32), a Yellow-whiskered Lemur (Lemur 
xanthomystax), born in the Gardens. 
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OUR ASTRONOMICAL COLUMN. 


ASTRONOMICAL OCCURRENCES IN May :— 
May 2-6. Meteoric shower before sunrise from Aquarius. 
4. Tuttle’s comet in perihelion. 
8. 11th. 6m. Minimum of Algol (8 Persei). 
13. 8h. 47m. to 10h. 12m. Transit of Jupiter’s Sat. III. 
16. Swift's comet closely S.W. of 0 Andromedz (mag. 


). 
20. 12h, 5m. to 13h. 36m. Transit of Jupiter’s Sat. 
Ill 


24. 10h. 15m. to1th. 25m. Occultation of B.A.C. 5254 
(mag. 5°4) by the moon. 
26. 1th. 39m. to 12h.39m. Occultation of 7 Sagittarii 
(mag. 5°4) by the moon. 
26. 12h. 3m. to 13h. 15m. Occultation of 9 Sagittarii 
(mag. 5°7) by the moon. 
27. 2h. Uranus in opposition to the sun. 
TuTTLe’s, CoMET (1899 4).—The following positions are 
continued from the ephemeris by Herr J. Rahts in Astr. Nach. 
(Bd. 149, No. 3555) :— 


Ephemeris for 12h. Berlin Mean Time. 


R.A. Decl. 
h m. s. ere 
4 32 534 +13 27 35 
jon 36 20°6 I2 59 33 
647s... 12 31 20 
Be sss aay... 12 2 56 
May | ... 46 38°9__.... Il 34 21 
= 50 40... Il 5 35 
eee oe aa 10 36 39 

4 «- 4 56 537 +10 7 33 1°90 

TemMPEL’s Comet (1873 II.).—The following search ephe- 
meris is given by M. L. Schulhof in Ast. Nach. (Bd. 149, No. 
3554) — 


1899. 
April 27 
28 


1°89 


Ephemeris for 12h. Paris Mean Time. 
1899. 
April 27 
28 
29 
30 


May |! 
2 


DOUBLE-STAR CATALOGUE.—-Ast. Nach. (Bd. 149, Nos. 
3557 and 3558) contain a catalogue of 132 new double-stars 
which have been discovered by Prof. G. W. Hough, with the 
184-inch refractor of the Dearborn Observatory, Illinois, U.S.A. 
This is the fourth catalogue of new double-stars issued from the 
same observatory, the total number now reaching 622. The 
measures have been made during the period 1894 to 1897, each 
pair having been measured on two or more nights. Magnifying 
powers of 390 and 925 have been most frequently employed. 
It is noted that one of the stars, No. 580 in the catalogue, is 

robably a binary, successive measures having indicated motion 

tween the components. This star is Lalande 37881, and its 
position for 1880 is R.A. 19h. 47m. I9s.; Decl. + 22° 9’. 
The change of position angle, on which the probability of its 
being a binary is based, is shown in the following table :— 


Date. 
1895°76 
1897 "62 


Law OF TEMPERATURE IN GASEOUS BoDIEs.—The Asfro- 
nomical Journal (No. 459) contains some further criticisms on 
Dr. See’s article on ‘The Sun’s Heat” (4. /., No. 455) by 
Mr. C. M. Woodward, of Washington University. The points 
he brings forward are as follows :— 

(1) Dr. See assumed his hypothetical gaseous globe to have a 
definite boundary, but there is no good reason to suppose that 
a pure gas, unrestrained save by the mutual attraction of its 
particles, has a definite limiting surface. 

(2) The assumption that the Pressure at Ro is directly 
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Position angle. 
267°6 
276'0 


Distance. Magnitudes. 
0" 65 ae 8—8'1 
0”68 8—8'2 





measured by the weight of an element of mass is wrong ; it is 

the variation in the pressure which is measured by the weight. 
(3) Instead of the intensity of pressure varying inversely as 

the fourth power of the radius, as given by Dr. See, it really 


>2° 


varies inversely as the square, or P = R 


(4) The final derivation of the formula T = Kis false, because 


the value of P, by which it is determined, is wrong. ‘‘ Dr. 
See appears to forget that when the volume of a given gas is 
fixed by other considerations, the pressure is independent of the 
force of gravity. He leaves the question of temperature still 
unsolved. Instead of finding the temperature from the pressure, 
the temperature is to be determined by the principle that the 
change of temperature during contraction must be such as to 
render the force of mutual attraction sufficient to do the work of 
compression. For a solution of that problem, I beg leave to 
refer to my paper read before the Saint Louis Academy of 
Science, March 20, 1899.” 


RETURN OF Ho.tmgs’ Comer (1892 III.).—Mr. H. J. 
Zwiers gives in Ast. Nach. (Bd. 149, No. 3553) a detailed 
ephemeris for the expected return of this comet, which he 
calculates will pass perihelion on April 27. This not being 
quite certain, he also gives the positions corresponding to peri 
helion passages on April 19 and May 5. We append the 
positions for T = April 27°6651 :— 


Ephemeris for 12h. G.M.T. 


1899. R.A, Decl. 


April 28 : +°4 0'15 
37 29 
14 44 
52 1 
29 19 
6 37 
43 54 
21 11 
58 25 
35.39 
12 50 


fe) 
May 2 
4 
6 
8 
10 
12 
14 
16 
18 


4 
5 
5 
6 
7 
7 
8 
8 
9 
fe) 


+1 


00298 





THE THEORY OF THE RAINBOW. 


Most text-books still explain the rainbow phenomena with 

the aid of Descartes’ ‘‘ effective” rays. This explan- 
ation concerns only the pote and the secondary bows; it 
does not take notice of the supplementary bows, nor of the 
fact that the colours, their intensity, breadth, and sequence 
vary greatly with the size of the raindrops. That the rain- 
bows are interference phenomena, was recogrised by Young- 
Their correct theory is contained in Airy’s ‘‘ Intensity of Light 
in the Neighbourhood of a Caustic” (Zrans. Cam. Phil. Soc., 
vi. p. 379; Vili. p. 595, 1838 and 1848). The intensity de- 
pends upon an inknite integral, which Airy first attempted to 
compute by quadratures. Stokes found a more convenient 
form for his integral. The theory was first verified by W. 
Hallows Miller in 1871; later by Boitel, Mascart, and others. 
In 1896, Prof. J. M. Pernter, then at Innsbruck, now director 
of the Central Station for Meteorology and Earth Magnetism 
at Vienna, presented a long paper on the colours of the rain- 
bow and the white rainbow to the Vienna Academy (Wien. 
Akad. Ber., 106, ii. a, p. 137, 1897). The paper involved very 
laborious calculations and experiments, and dealt fully with the 
influence of the size of the raindrops; it was referred ‘to in 
NATURE, January 27, 1898. In the Jubilee number of the 
Zeitschrift fiir Oesterreichische Gymnasien, December 1898, 
Pernter has now made an attempt to render Airy’s theory 
intelligible to the pupils of secondary schools. 

The importance of the angle of minimum deviation is ex- 
plained with the help of the diagram (Fig. 1). Not to com- 
plicate the figure, the rays are all supposed to correspond ap- 
proximately to Fraunhofer’s line Cin the red-orange. With 
increasing angle of incidence, the deflection of the refracted 
ray from its original direction becomes greater and greater, 
until a maximum is reached (the dotted ray); on further in- 
creasing the angle of incidence, the deviation decreases again. 
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That this ,is so, is shown in tables giving angles of incidence, 
refraction, and the resulting final deviation, and is further ex- 
plained by a simple trigonometrical deduction. The reflected 
and refracted rays emerge, not parallel to one another, but 
divergent or convergent. The limiting ray of minimum devi- 
ation, and the rays in its immediate neighbourhood and ap- 
proximately parallel to it, would be the ‘‘ efficient” rays of 
Descartes. They have their significance, though not that 
which Descartes ascribed to them. For the C rays, this angle 
(which corresponds to an angle of incidence of 59° 24’) is 42° 4’ ; 


under that angle. Multiple reflection within the raindrops 
renders an infinite number of other such limiting rays possible. 
The emerging rays would emanate from various quadrants. We 


should hence see bows, not only when standing with our backs | 
to the sun, but also when a cloud is between our eyes and the | 


sun (é.g. in the case of three and four internal reflections). 
The direct sunlight would prevent our seeing those bows, but 
they can be observed and shown in class-rooms when we let 
the light fall on cylindrical glass rods after Babinet’s fashion. 
With cylinders instead of spherical drops, we see, of course, a 
series of vertical coloured bands, arranged in a horizontal line, 
instead of arcs. Miller, experimenting with water streams, 
measured thirty such monochromatic bands. Pernter describes 
a simpler arrangement, and calculates, in his popular treatise, 
the angles of minimum deviation for fifteen bows, both for water 
and glass. Experimenting with 
white light and water streams, 
I mm. and less in diameter, he 
counted with I mm. drops one 
bow and twenty-four secondaries 
(supplementary bows) of beautiful 
colours (white in the twelfth, after 
which the sequence of the colours 
is reversed), and with drops of 
0°5 mm. eleven bows and second- 
aries and some more bands of in- 
distinct colour (white in the fifth). 
We recognise from Fig. 1 that 
the emerging wave has not a 
straight front like the entering 
spherical wave AB, but a peculiarly 
curved front, represented in ex- 
aggerated curvature in Fig. 1a. 
Such a wave must give rise to in- 
terference phenomena, and all the 
rainbows, not only the supple- 
mentary (or so-called spurious) 
bows, are really diffraction phen- 
omena of a peculiar kind. That 
part of the wave-front which is 
nearest to the ray of. minimum 
deviation might be called the 
effective wave-front. In order to 
arrive at an equation for that part, 
Pernter starts from Wirtinger’s 
consideration that, if s,, 5», and 
Sg are the paths of a ray, in 
the air, in the water and again in the air, reckoned be- 


tween the entering and the emerging wave-fronts, and ¢, and | 


o.° . . . ° S. Se 
» the velocities of light in air and in water, then 44 2+ = = 
“9 1 


at will; he takes the value = in which a is the radius of 
4 
the drop. Under the assumption that the curve consists of two 
spherical arcs, one concave, the other convex, Pernter then 
calculates the phase difference after Mascart. As regards the 
amplitude, however, of his intensity equation, he has to refer 
back to Airy; but he succeeds in showing that each colour 
of the rainbow consists of an infinite number of coloured 
rings of decreasing intensity, separated by rings of intensity o. 
Pernter objects to the term ‘‘ spurious” rainbows, since they are 
as much rainbows as the ordinary bows; his own terms, 
Hauptbogen, Nebenbogen, secundare Bogen (principal bow, 
by-bow, secondary bows) are not suitable for literal translation. 
When we replace the prism of a spectroscope by a glass rod, 
2 mm. in diameter, and set the telescope under 22° 51’ (principal 
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f 4 | diminished intensity, their number appears smaller. 
that is to say, the red-orange arc of the primary bow is seen | 


| imum intensity is really in the violet. 


| principal bow. 
| 0°3 mm. and, if there are separating gaps, of o°2 mm. 


bow for glass), we see a series of red bands as mentioned. If this 
angle is not convenient, we adjust the instrument for one of the 
other bows. The first is by far the brightest ; after the eighth 
maximum the intensity diminishes very slowly ; Airy’s original 
curve brings this out very clearly. Replacing the rod by one, 
less than I mm. in diameter, we notice that the colours are 
different and less bright ; the blue, absent in the first experiment, 
is prominent, and all the bands are broader than before. 
Smaller raindrops give broader bows, but, owing to their 
Fig. 2 is 
Pernter’s colour curve for raindrops 0°5 mm. in diameter. The 
size of the actual raindrops lies, for our latitudes, between 0°05 
and 2 or 3 mm. diameter. The fog-bow is produced by 
the sun when shining on the water globules, 0°05 mm. and 
less in diameter, of fine mists. We notice that we get real 
white in the bow by superposition of the colours. This 
is possible for drops of all sizes, and must occur with very 
small drops. The sequence of the fog-bow colours is: very 


| faint yellow, whitish yellow, bright white, whitish violet ; 
| colourless gap; then (secondary bows) faint whitish blue, 


white, whitish red. To imitate these mists, Pernter fixed a glass 
tube, 0°5 mm. in diameter, in a lead pipe connected with the 
high-pressure water mains, and directed the jet against a 
metallic plate; the mist thus produced consisted of drops 
0’0106 mm. in diameter. McConnel (Phz/. Mag., 29, p. 453, 
1890), who made calculations for raindrops of certain sizes in 





Fic 1. 


1890, describes eighteen fog-bows, observed by Osmond in 
1886-87 on Ben Nevis; of these, ten were double. Exact 
measurements of rainbows are exceedingly scarce. Pernter 
differs from McConnel as regards the border colours of fog-bows ; 


a | 
const. for all rays of that wave. The constant can be chosen | he also doubts that the pale colour of fog-bows can be due to 


the uneven sizes of the drops, because the accompanying 
phenomena, glories, require homogeneous conditions. But 


| dilution with white light, of course, makes all colours appear 


whitish. \ 
Pernter’s conclusions are omy to meteorologists. The 
greater the drops, the more secondary bows. Bright pink 


| and green, without blue, indicate o from 1 to 2 mm. in 
| diameter ; intense red occurs with big drops only, but the max- 


Drops of o*5 mm. give 
secondaries consisting of green and violet (and also blue, which, 
however, is masked by contrast) immediately joining the 
Yellow in the secondary would mean drops of 
Drops of 
diameters between 0°17 and 0°4 mm. show the greatest variety 


| of colours, also in the secondary bows; but real red is absent. 
| When we notice five and more secondaries of striking breadth 
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without white and without gaps, we have probably drops of 
O*I mm. ; in smaller drops, gaps and white make their appear- 
ance. A real white bow with yellow or orange and blue 
margins requires drops of not more than 0’05 mm. + Moon- 
bows appear white owing to their feeble intensity. A small 
change in the size of big drops does not much matter. These 





Deep red. 
Red. 





eee Light green. 


tinuous, though rather fainter, luminescence is observed. On 
closely watching large transparent crystals whilst crushing them, 
the illumination appears to consist of a glow which pervades 
the whole crystal just as it breaks, and then immediately 
disappears ; the emission of light consequently occupies so short 
a time as to appear instantaneous. e luminescence is not 
always apparent, and a crystal may sometimes be crushed in the 
dark without becoming appreciably luminous ; these cases, how- 
ever, are rare amongst freshly prepared crystals. On crushing 
twenty-three crystals, which had been found to be quite normal in 
optical and geometrical properties, only one refused to flash, 
although no other point of difference between it and the other 
crystals could be established. 

The method by which the crystals are broken seems without 
influence on the flashing ; luminescence occurs when the crystals 
are hacked with a knife, rubbed together, crushed between 
the fingers or between pieces of glass, and also when they are 





Dark green. 


oe eee nee mm etemmnceemmees oe Light blue. 


Dark blue. 


Fre. 2 


statements are based upon calculations and laboratory experi- | 


ments ; a confirmation by actual observations is hardly possible, 
since we cannot measure the size of the raindrops that produce 
the rainbows whose colours we are studying. H. B. 





ON TRIBOLUMINESCENCE. 


HE name triboluminescence has been applied by E. 

Wiedemann to an emission of light not due to rise of 
temperature which occurs on crushing certain substances. 

It has long been known that on tearing cleavage sheets of 


mica apart, or on crushing crystals of cane sugar, light is given | 
out ; and during the last few months attention has again been | 


drawn to this curious phenomenon by a paper read before the 


British Association by Mr. Jj. Burke, on the luminosity pro- | 


duced by striking sugar crystals (NATURE, vol. lviii. p. 533), and 
by Mr. T. Steel’s letter to NATURE (vol. lix. p. 295) on the 
same subject. A brief account of other work done on the 
subject of triboluminescence during recent years may therefore be 
of interest. 

Some years ago I contributed a paper to the Chemical 
Society (7rans. Chem. Soc., 1895, 985) on orthobenzoicsulphinide 
C,H Koo NH, the substance known commonly as saccharin, 
and which is now largely used as a substitute for sugar when 
the use of the latter is considered undesirable upon medical or 
other grounds. I showed that commercial saccharin crystallises, 
on spontaneous evaporation of its solution in acetone, in’ large, 
transparent, monosymmetric crystals having the geometrical 
constants :—a : 6: ¢ = 2°7867 : 1 : 1°7187, B =76° 8’ 30”. On 
breaking or crushing the freshly prepared crystals, they emit a 
very vivid, bluish-white light, which, however, is only of 
momentary duration. This flashing or phosphorescence of the 
crystals is very brilliant, and is quite noticeable even in a well- 
illuminated room. The luminescence was, in fact, first noticed 
whilst the crystals were being manipulated in the full glare of an 
incandescent gas lamp. The phosphorescence may be well 
shown on a small scale by pulverising a crystal between two 
microscope slides, and on a larger scale by vigorously shaking a 
bottle of the crystals in a dark room ; on grinding a quantity of 
the material in a glass mortar in the dark, an almost con- 
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caused to crack by rapid heating, either in the air or in the 
acetone mother liquor from which they crystallise. There 
seems to be no particular plane in the crystal parallel to which 
breaking occurs without luminescence ; no matter how carefully 
a crystal is cleaved along the very perfect cleavage on the pin- 
acoid {100}, so that parting only occurs parallel to the cleavage 
plane, and with a minimum of shock, vivid luminescence always 
occurs ; and on carefully cutting the crystals in directions 
perpendicular to the cleavage, so that very little parting occurs 
along this piane, a brilliant flash almost invariably results. 

An exhaustive examination of the properties of the crystals 
was made, in order to allow of some cause being assigned to 
this peculiar phenomenon ; it was at first thought that the crystals 
might be hemimorphic or hemihedral, and that the luminescence 
might be in some way related to the polar properties inseparable 
from hemimorphism. No positive evidence was, however, 
obtained in this direction. 

Crystals of orthobenzoicsulphinide, obtained by other methods 
than the above, showed no triboluminescence. The substance on 
heating sublimes in long glistening needles, which are morpho- 
logically and optically identical with the crystals deposited from 
acetone, but show no triboluminescence. ; 

After the publication of the paper referred to, Luigi Brugnatelli 
(Zetts. f. Krystallographie, 1897, 27, 78) gave particulars of 
several similar cases found by him amongst derivatives of 
santonin prepared by Amerigo Andreocci (Aééé @. R. Accad. 
Linc., 1895, [5a], 3, 28). The monosymmetric crystals of 


» emit a 


ethylisodesmotroposantonin, CigHs(OEKC | 
—CHMe 

yellow luminescence when crushed ; the monosymmetric crystals 

of the a related dextro- and lzvo-ethylic santo- 


nite, C,.H,,(OH)CH Me. COOEt, and the monosymmetriccrystals 
of levodesmotroposantonous acid, C,,H,(OH)CI1Me.COOH, 
all give a yellowish-green triboluminescence. _Laevoethyldes- 
motroposantonous acid C,.H,,(OEt)CHMe.COOH, crystallises 
in hemihedral anorthic crystals, which when crushed glow with 
a beautiful emerald-green light. 

Crystals of saccharin have also been examined by W. Arnold 
(Zetts. f. Kryst., 1896, 27, 92), who describes their tribolumin- 
escence as ‘‘ stark,” and states that that of crystallised hippuric 
acid C,H;.CO.NH.CH,.COOH, is “ sehr stark.” 
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Since the publication of my paper in 1895, I have made a few 
observations of interest to which I may now refer. Crystals of 
saccharin which, when freshly prepared, flash brilliantly on 
crushing, gradually lose this property, and after a few weeks’ 
preservation show no appreciable triboluminescence, Further, 
in order to obtain crystals which exhibit a brilliant tribolumin- 
escence, the impure commercial saccharin must be crystallised 
from acetone ; a carefully purified specimen of saccharin, when 
crystallised from acetone, yielded crystals which do not phos- 
phoresce at all when broken. Both of these points are of great 
importance as affording possible clues to the cause of this strange 
property ; it would be of interest to ascertain whether the tribo- 
luminescence of cane sugar, hippuric acid, and other substances 
is in any way characteristic of the freshly prepared crystals, and 
is dependent on the presence of traces of impurity. Another 
point of great interest, indicating that triboluminescence is 
probably not a property of the chemical molecules, but’ only of 
the crystalline structure, is noted in Brugnatelli’s. paper ; 
although the crystals of dextro- and lzvo-ethylic santonite show 
brilliant triboluminescence, the anorthic crystals of the racemic 
compound of these two substances exhibit no triboluminescence. 

In concluding this note on triboluminescence, may I point out 
that the study of the subject from a physical standpoint should 
be extremely fertile. Saccharin may now, thanks to commer- 
cial enterprise, be obtained in large quantities at a comparatively 
low cost. WILLIAM JACKSON POPE. 





EXPLOSIONS CAUSED BY COMMONLY 
OCCURRING SUBSTANCES. 


THE occurrence of a serious explosion in the Capitol at 
Washington, last November, has led the President of the 
American Society, Prof. C. E. Munroe, to address the members 
on the.subject of explosions caused by commonly occurring 
substances. The address, which is fully reported in a recent 
number of Science, forms an interesting and valuable history of 
the subject, beginning with the well-known flour mills explosion 
in Glasgowin 1872. A similar explosion in Minneapolis, in 
1878, shattered walls six feet thick at the base, and projected 
sheets of corrugated iron to a distance of more than two miles. 
The origin of the explosion was traced to the striking of fire by 
a pair of mill-stones through the stopping of the “‘ feed.” Dust 
explosions have also been recorded in connection with oatmeal, 
starch, rice, malt, spice, saw-dust, soapand zinc. In pharmacy 
and the arts accidents have arisen from various mixtures of 
combustible substances and oxidising agents in connection with 
matches, chlorate of potash lozenges, sodium peroxide and sodium 
bisulphite mixtures. Among substances explosive Jer se which 
have given rise to accidents, are erythryl nitrate, ammonium 
nitrate, and various nitroso compounds, diazo bodies, diamides, 
hydrazoic acid and its compounds, hydroxylamines, chlorates, 
carbonyl compounds, permanganates, peroxides, chlorides and 
iodides. Prof. Munroe devotes a considerable amount of space 
to explosions arising from the use and storage of petroleum, 
drawing his information mainly from English sources. He adds 
to the examples, well known in connection with British ship- 
ping, of explosions caused by the use of ‘‘ driers” and paints 
made up with volatile hydrocarbons. A remarkable explosion 
occurred at Rochester, New York, in 1887, owing to the leakage 
of twelve thousand gallons of naphtha from a dislocated iron 
main inte a sewer. The explosive mixture of air and vapour 
was ignited from a boiler fire through an untrapped water- 
closet, and the explosion, besides causing loss of life, destroyed 
three large mills. Prof. Munroe states that of substances sup- 
posed to impart safety to kerosene, alum and.sal-ammoniac are 
practically insoluble in the liquid, and are of no effect ; whilst 
camphor, though it raises the flash-point, causes the vapour 
mixed with air to have a lower temperature of ignition. 
_ After dealing with compressed gases and coal-dust explo- 
sions, Prof. Munroe reverts to the Washington explosion, and 
shows that it was due primarily to the escape of gas through 
a governor into a ‘‘live” 4-inch main, owing to a sudden 
doubling of pressure. The gas found its way through a 
labyrinth of passages and compartments in a section of the 
building, and when the stratum of gas reached down to the 
level of some burning gas jets, ignition took place and the 
explosion was propagated in all directions, its intensity and 
range being increased by the disturbance of large accumulations 
of inflammable dust. * 
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TECHNICAL EDUCATION IN GERMANY. 


~ERMAN merchants and manufacturers are alive to the 
importance of increasing the efficiency of the mechanics 

and artisans, and of improving the quality of their goods. 
According to ‘the United States Consul at Hanover, ‘they 
appear to be resolved that ‘‘ Made in Germany ”’ shall no longer 
pass as a term of opprobrium, but be a synonym of excellent 
materials and good workmanship. A meeting took place 
recently in Hanover, which is likely to exercise a very 
important influence in this direction. It was in the nature of a 
conference, under Governmental sanction and direction, to 
discuss German trade and manufacturing interests, and to devise 
plans for their extension and improvement. It was held at the 
instance of the Prussian Minister of Trade and Commerce, and 
was presided over by the Oberregierungs President of the 
Province of Hanover, Count Stolberg. Representatives of the 
Government from Berlin, the highest officials of the Hanoverian 
provincial and municipal administrations, leading manufacturers 
and business men, delegates from the Chamber of Commerce, 
the manual training and artistic trade schools, and from the 
working men’s trade unions, attended and took part in the 
deliberations. As a result of the conference, it was unanimously 
resolved: (1) To establish at once in the city of Hanover 
advanced lecture courses, in which artisans and apprentices in 
all trades shall have an opportunity to complete their 
mechanical education, and be instructed by experts how to 
install and manage a model workshop, and work and use 
machines and tools to the greatest advantage. Instruction will 
also be given in book-keeping, the making and rendering of 
accounts, the making of estimates of the cost of work and 
materials, how to conduct business correspondence, drawing, 
and other practical branches. (2) The supervision and control 
of the said lecture courses shall be under the direction of a 
commission composed of representatives from the Imperial. 
provincial, and municipal administrations, the Chamber of 
Commerce, the manual and art schools, and from the trade 
unions. (3) The first course of lectures will be for cabinet- 
makers, locksmiths, shoemakers and tailors. Those for other 
trades will follow. (4) A fee for tuition will be exacted from 
mechanics able to pay, but those unable to pay will be instructed 
free. Funds for the payment of the tuition of the poor will be 
provided by the Hanover provincial and municipal Govern- 
ments. (5) Only mechanics and apprentices will be admitted 
to the classes whose theoretical and practical knowledge is such 
as to give promise of success as students. The Commission 
has power in all cases to decide as to qualification of applicants 
for admission. (6) Teachers are to te selected by the Com- 
mission, and confirmed by the Minister of Trade and Commerce. 
(7) The cost of the establishment and maintenance of the lectures 
is to be supplied by the General Government, and that of the 
province and city of Hanover, together with the trades unions, 
the Chamber of Commerce, and others interested therein. (8) 
It is further intended that great care shall be used in teaching 
apprentices how to obtain the most practical advantages from 
the knowledge obtained by them in the classes. To this end, 
the creation of working-men’s co-operative societies is to be 
urged. (9) A permanent exhibition of all power machines and 
tools used in the small trades is to be established in the Gewerte 
Halle (Industrial Hall) in Hanover. The machines exhibited 
there are to be worked by competent mechanics, who, on 
request, will exhibit their uses and management to all inquirers 
In connection with the machine exhibition, there will also be 
established an exhibition of sample products, in process of 
manufacture, as well as finished. (10) In order to enable small 
manufacturers and tradesmen to purchase their raw materials at 
wholesale prices, and to facilitate the sale of their products, the 
formation of co-operative stores is to be encouraged. Consul 
Anderson has been informed that the establishment of these 
courses of lectures to mechanics is the initial move in a general 
plan to be in all the main labour centres of Germany, dependent 
upon the success of this experiment. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 
Oxrorp.—The following are the chief lectures advertised 
for the ensuing term in the Faculty of Natural Science, in addi- 
tion to the elementary courses :—Prof. Gotch, on the nervous 
system; Dr. Mann, on histology of sense organs ; Mr. Burch, 
2 Reprinted from the Journal of the Society of Arts (April 14). 
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on dioptrics of the eye; Prof. Weldon, on Tunicata; Mr. 
Bourne, on the history of zoology ; Mr. Thompson, on mam- 
malian morphology; Prof. Sollas, on evolution of the earth 
and on paleontology; Mr. Walden, on allotropy; Prof. 
Miers, on isomorphism; Mr. Bowman, on _ rock-forming 
minerals ; Prof. Tylor, on anthropology in classical literature. 
Among the mathematical lectures are :—Prof. Love, on gravi- 
tational attraction and theory of potential ; Prof. Elliott, on theory 
of functions ; Prof. Esson, on synthetic geometry of conics 
Among the lectures in medicine are announced :—Prof. 
Thomson, on the urogenital system and anatomy of the 
placenta and embryonic membranes ; Dr. Ritchie, on patho- 
logical bacteriology ; Mr. Jerome, on medical pharmacology. 
The new Sedleian Professor of Natural Philosophy will also give 
an inaugural lecture on Thursday, April 27, on ‘* The aims and 
methods of natural philosophy.” 

The recently appointed Wilde Reader in Mental Philosophy 
(Mr. G. F. Stout) will also deliver an inaugural lecture on 
Wednesday, April 26, on ‘* Psychology as philosophy and as 
science. 

An examination will be held on May 16 for the Abbott 
Scholarship, in the subjects of mechanics and physics, and 
chemistry. Candidates must be sons of clergymen of the Church 
of England, who stand in need of assistance. 


CAMBRIDGE.—The honorary degree of Doctor of Science is 
to be conferred on Sir William Turner, Professor of Anatomy 
in the University of Edinburgh, and President of the General 
Medical Council ; and onthe Rev. Thomas Wiltshire, Emeritus 
Professor of Geology in King’s College, London. The cere- 
mony will take place to-day (April 27). Mr. H. Jackson, 
First-class Natural Sciences Tripos 1896-98, has been elected a 
Fellow of Downing College. 


THE appointments of the Earl of Kimberley to be Chancellor 
of the University of London, in the room of Lord Herschell, 
deceased ; and of Mr. John Arthur Thomson to the chair of 
Natural History in the University of Aberdeen, in succession to 
the late Prof. Henry Alleyne Nicholson, are formally announced 
in the Gazette. 


THE Board of Education Bill was read a second time in the 
House of Lords on Monday. Referring to the Bill, and in 
reply to criticisms, the Duke of Devonshire explained that the 
Government considered it desirable to reorganise the Education 
Department completely before the new local authorities for 
secondary education were called into existence. He knew of no 
insurmountable reason why a measure dealing with those local 
authorities should not be introduced and passed next Session. 
As regards the consultative committee, he remarked that the 
Government does not propose that it shall have any statutory 
character. The committee is to be the creation of the Minister, 
who is to be responsible for its action ; and its duties are to 
be such as the Minister, on his responsibility, entrust to it. 


THE following gifts to educational institutions in the United 
States are announced in Scéence: Mr. William K. Vanderbilt 
has given 100,000 dollars to Vanderbilt University for the erec- 
tion of a new dormitory on the campus.—It is reported that the 
sum of over 250,000 dollars has been subscribed towards an 
endowment for Brown University. A committee is endeavour- 
ing to collect 2,000,000 dollars, which it is intended to devote 
to strengthening the departments already existing in the Uni- 
versity.—A Bill has passed the Kansas Legislature granting 
55,000 dollars for the erection of a new chemistry building at 
the State University. —Miss Catherine Wolfe Bruce has, through 
Prof. J. K. Rees, given 10,000 dollars to Columbia University, 
to be used for the measurement and discussion of astronomical 
photographs. Miss Bruce’s gifts to the department of astronomy 
amount to 22,100 dollars. 


THE Technical Education Board of the London County 
Council will proceed shortly to award not fewer than five senior 
county scholarships which are of the value of 60/. a year, 
together with payment of tuition fees up to 30/. a year, and 
are tenable for three years at University colleges and advanced 
technical institutions. These scholarships are confined to 
residents within the Administrative County of London, and 
are open only to those whose parents are in receipt of not more 
than 400/.a year. Candidates should, as a rule, be under 
twenty-two years of age, though the Board reserves the right to 
give preference to candidates who are under nineteen years of 
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age. The scholarships are intended to enable those students 
who cannot afford a University training to pursue advanced 
studies for a period of three years in the highest University 
institutions in the country. Senior scholars appoihted by the 
Board are studying at Cambridge, at colleges of University rank 
in London and elsewhere, and in University institutions on the 
continent. The Board usually makes a certain number of 
grants of lesser value in addition to awarding scholarships. 
Candidates must apply before Monday, May 15, to the Secretary 
of the Technical Education Board, 116 St. Martin’s Lane, W.C. 


WITH reference to the paragraph which appeared in our last 
issue, in regard to the proposed foundation of a University for 
the West of England, we find that the suggestions of the Bishop 
of Hereford, the President of Bristol University College, appear 
to be receiving serious attention. The Bishop referred to the 
steps being taken in Birmingham so that Mason College may 
be incorporated as the University of Birmingham, and thus 
Birmingham become the home of a Midland University. He 
had come to the conclusion that within reasonable limits the 
multiplication of such University centres wasa very real stimulus 
to the higher life of the community ; and sometimes in his 
day-dreams he saw the time when they would have a University 
of Bristol, with the sister colleges, the University College and 
the Merchant Venturers’ Technical College, spreading new life 
and intelligence not only throughout the vast community of the 
city, but to the West of England. In regard to this, Mr. 
G. H. Pope, Secretary to the Merchant Venturers, writes to the 
local papers, and after hoping that the Bishop’s dream may 
come true, adds that it is one ‘‘ towards the ultimate fulfilment 
of which everything that the Merchant Venturers do for 
securing the completeness and perfection of their College is, 
not quite unconsciously, tending.’ 


A copy of the Calendar of the School of Practical Science of 
the Province of Ontario, affiliated to the University of Toronto, 
has been received. There are five regular departments of in- 
struction in the school, in each of which diplomas are granted, 
viz. :—Civil engineering (including sanitary engineering) ; min- 
ing engineering ; mechanical and electrical engineering ; archi- 
tecture ; analytical and applied chemistry. The regular course 
in each department is of three years’ duration, and leads to the 
diploma of the school. Graduates electing to continue their 
studies for a fourth year are allowed to select two subjects from 
an approved list, and are required to confine their whole at- 
tention to these subjects during the fourth year. The subjects 
on this list are such as require a large amount of time to be 
devoted to laboratory and other practical work. During this 
year the student is required to prepare a thesis on some subject 
connected with his work. After complying with all require- 
ments, the candidate receives from the Gabaiae the degree of 
Bachelor of Applied Science (B.A.Sc.). Bachelors of Applied 
Science may, after three years spent in professional work, present 
themselves for the degrees of Civil Engineer (C.E.), Mining 
Engineer (M.E.), Mechanical Engineer (M.E.), or Electrical 
Engineer (E.E.), as the case may be, subject to the rules and 
regulations established by the University. Toronto thus gives 
the encouragement to engineering which Mr. Stuart recently 
urged (see p. 524) should be more liberally given in our own 
Universities. 


THE nineteenth annual report of the Council of the City and 
Guilds of London Institute, referring to the work of the Institute 
during the year 1898, has just been issued. A letter sent to the 
London University Commission by the Institute, and published 
in the report, is of interest as it states the conditions under 
which the Institute is willing to accept the position of a School 
of the University for its Central Technical College. The con- 
ditions include the following :—‘‘ That, in addition to the 
Faculty of Science in the reconstituted University, a special 
separate Faculty of Engineering ought to be created to meet 
the needs of Schools of the University which are preparing 
students for a professional career. This Engineering Faculty 
should have direct representation on the Senate, and should 
include the subjects of civil engineering, mechanical engineer- 
ing, electrical engineering, marine engineering, mining engineer- 
ing, and might possibly also include, chemical engineering, 
metallurgy, architectural construction, and sanitary engineering. 
The Institute is of opinion that as it appears undesirable, at all 
events in the first instance, to constitute unduly large faculties, 
each faculty should consist of the professors alone ot the several 
schools included in the faculty.” The Institute has been in- 
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vited by the Education Sub-Committee of the Royal Commis- 
sion for the Paris Exhibition of 1900 to co-operate in the work 
of securing for the exhibition an adequate and comprehensive 
representation of all grades of educational effort, public and 
private, in the United Kingdom, and Sir Owen Roberts has 
been appointed by the Executive Committee to attend the 
conferences convened by the Chairman, Sir George Kekewich, 
K.C.B., to consider the arrangements for the educational 
section. 





SCIENTIFIC SERIALS. 


American Journal of Science, April.—Glacial Lakes Newberry, 
Warren, and Dana in Central New York, by H. L. Fairchild. 
The ice sheet of the last glacial epoch covered all the area of 
the Great Lakes. When the receding front of the glacier had 
passed to northward of the southern boundary of the Laurentian 
basin, the glacial and meteoric waters were impounded between 
the ice front and the north-sloping land surface. These glacial 
lakes had their outlets southward across the divide, and they 
expanded northward as the barrier of ice receded. The author 
describes the succession of events in the life and extinction of 
the later and broader glacial waters in the critical district of 
the Finger Lakes.—Rapid method for the determination of the 
amount of soluble mineral matter in a soil, by T. H. Means. 
This method is an electrical one. The sample is treated with 
distilled water and the specific resistance of the solution is deter- 
mined. Two men can thus examine’ from sixty to one hundred 
samples of soil ina day, and salt maps of irrigated and other 
districts may be rapidly constructed.—New type of telescope 
objective specially adapted for spectroscopic use, by C. S. 
Hastings. The author has constructed an objective consisting 
of a quadruple combination of silicate flint, borosilicate flint, 
silicate crown, and barium crown which is absolutely colour- 
free, and equally adapted to photographic and to eye observ- 
ations. From the lines A to K, the focal plane for all rays is 
rigidly the same. There are only two free surfaces, the four 


lenses being cemented together.—On the phenocrysts of | 


intrusive igneous rocks, by L. V. Pirsson. Not all phenocrysts 
are intratelluric in the sense that they have been formed at 
much greater depths than they now occur in. On the contrary, 
in many cases they have been formed in place, and are of contem- 
poraneous origin with the other constituents of the rocks. —The 
occurrence, origin, and chemical composition of chromite, by 
J. H. Pratt. The author has been led to adopt the theory that 
the chromite occurring in the peridotite rocks of North Carolina 
was formed at the same time as the peridotite, ze. was held in 
solution by the molten mass of the peridotite and crystallised 
out among the first minerals as the mass began to cool.—Two 
species of Saurocephalus, by O. P. Hay. One of the species 
described, S. /anciformis, is little known. The other species 
is new. It has a slenderer head and a larger mouth than 
S. dentatus. The author names it S. pamphagus. 

Correction.—The abstract of G. P. Starkweather’s paper, 
Am, J. Sc. for February, should read: The writer adduces 
evidence from Regnault’s own experiments to show that his 
calorimeter temperatures were reduced to the air thermometer, 
a fact questioned by Bosscha and others. 


Symons's Monthly Meteorological Magazine, April.—Winter 
minima on British mountain tops. In 1867, the late Mr. H. B. 
Biden placed a-minimum thermometer on the Glyder fach, 
about four miles E.N.E. of Snowdon, at an altitude of 
3262 feet. The thermometer was placed beneath a protecting 
slab of feldspar porphyry, and left to its fate, being read each 
spring, and then reset. Mr. W. Piffe Brown has discussed the 
temperatutes in the CHimbers’ Club Journal for February last. 
The average for the years 1884-96 except 1894-95, when the 
record was lost) was 14°°7, the absolute minimum being 
8°, in the winter of 1893-94. The accumulation of snow may 
account for the readings not being lower, but it is improbable 
that there was always snow there at times of severe cold. At 
Ben Nevis, the average of the minima for the same period is 
7°°5, the absolute minimum being 0°°7 in January 1894. A 
very contradictory record was obtained by the late Dr. J. F. 
Miller at Scaw Fell, whére the wonderful temperature of — 31° 
was recorded for January and February 1850,.—Negretti and 
Zambra’s self-recording rain gauge. Mr. Symons states that 
this isa very simple and efficient instrument ; the rain collected 
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by the receiver falls into the upper half of the vibrating bucket 
(designed by Sir Christopher Wren). When o*1 inch of rain 
has fallen, the bucket tips over and causes a wheel to advance 
one tooth. Attached to the wheel is a helix on which rests the 
lever carrying the pen which registers each turnover of the 
bucket. As the clock (the useful invention of MM. Richard fréres) 
turns the paper about ‘oor inch per minute, a very clear curve 
is produced. The approval of the instrument by Mr. Symons 
is a guarantee of its usefulness, and the cost is much below 
some other recording gauges. 


THE Journal of the Royal Microscopical Society for April 
contains the President’s annual address, which is chiefly 
devoted to the subject of dispersion; the description of a 
microscope with new focussing mechanism, by Mr. Keith 
Lucas ; and notes on colour-illumination, with special reference 
to the choice of suitable colours, by Mr. Julius Rheinberg. 
Among the notes on microscopy is a contribution to the Presi- 
dent’s interesting article on the evolution of the microscope, 
and a description of Powell’s iron microscope made in 1838-40. 
In the same number is a table of the conversion of British and 
metric measures, computed by Mr. E. M. Nelson from the new 
coefficient obtained by order of the Board of Trade in 1896. 


Wiedemann’s Annalen der Physik und Chemie, No. 3.—Be- 
haviour of unpolarisable electrodes towards alternate currents, 
by E. Warburg. If polarisation is altogether due to the solution 
of the electrode metal in the liquid and its attendant changes 
of concentration, the ‘* capacity of polarisation” must be in- 
versely proportional to the square root of the frequency. This 
applies to the case of silver electrodes in silver nitrate solution, 
and, to a certain extent, to platinised platinum electrodes in 
saturated NaCl solution.—Methods of studying slow electric 
oscillations, by W. Kénig. The author describes several new 
methods of recording and studying electric oscillations of a fre- 
quency comparable with that of ordinary sound-waves. One of 
these consists in discharging them through a rod provided with 
a short piece of straw at the end on to a metallic plate covered 
with asphalt varnish. The sparks produce on the plate some- 
thing resembling Lichtenberg’s figures. The plate is attached 
to a pendulum, and is drawn across the point. On sprinkling 
the plate with a mixture of sulphur and red lead a series of red 
and yellow patches appears, which in connection with the 
known speed of the pendulum gives the frequency of the sparks. 
The straw may also be attached to the vibrating prong of a 
tuning-fork, and so a more direct measurement obtained. The 
straw is necessary to reduce the intensity of the spark, so as to 
obtain a sharp line. —A new method of exhibiting electric wire 
waves, by W. D. Coolidge. The author obtains a glow of the 
wires of a Lecher wire system at the ventral’ segments of the 
stationary waves in the open air by using a Blondlot exciter 
worked with an induction coil and Tesla transformer, and re- 
ducing the thickness of the wire to 0° mm.—Alternate-current 
energy consumed in vacuum tubes, by Ii. Ebert. Very high 
frequencies were employed, such as 22,000 oscillations per 
minute. It was found that at a certain high exhaustion the 
consumption of energy fora given luminous effect attained a 
minimum. The pressure at which this takes place is inversely 
proportional to the mean free path of the gaseous molecules.— 
Absolute determination of thermal radiation by means of the 
electric compensating pyrheliometer, by K. Angstrim. Of two 
equal blackened strips of metal, one is exposed to the radiation 
while the other is brought to the same temperature by means 
of an electric current. The latter furnishes a measure of the 
radiation.—Measurement of flame temperatures by means of 
thermo-couples, by F. Berkenbusch. Two new methods de- 
vised by Nernst are tested. —Pressure of saturated water vapour 
below o°, by M. Thiesen. The author calculates the vapour 
pressures over ice and over water respectively down to — 80°. 





SOCIETIES AND ACADEMIES. 
LONDON. 

Physical Society, April 21.—Mr. T. H. Blakesley, Vice- 
President, in the chair.—A mathematical paper on the effect of 
a solid conducting sphere in a variable magnetic field on the 
magnetic induction at a point outside, was read by Mr. C. S. 
Whitehead. It is an investigation of the magnetic induction at 
a point outside a solid conducting sphere when magnetic dis- 
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turbances are taking place in the dielectric envelope. An ex- 
pression is given for the maximum value of the magnetic induc- 
tion when the sphere becomes an infinite plate and the inducing 
system consists of an alternating current in a circular circuit 
whose plane is parallel to the plate, z.e. when the maximum 
value of the induction tangential to the surface is zero. A second 
expression gives the maximum value of the magnetic induction 
normal to the surface for a point at considerable distance from 
the axis, and just outside the plate. In this latter case, the 
maximum value of the induction tangential to the surface appears 
as a function of the maximum current of known frequency in 
the inducing circuit, the various dimensions in space of the 
system, and the permeability and specific resistance of the plate. 
From these equations, taking the most authentic values of the in- 
volved constants, the maximum magnetic induction normal to the 
surface for a sea-water plate is forty-four times as great as it would 
be for an iron plate, and more than three thousand times as great as 
it would be for a copper plate. The paper also shows that, for 
the purpose of induction telegraphy, to get the best effect the 
receiving coil should have its plane vertical, not horizontal, 
firstly because the distance of the inducing circuit from the sur- 
face of the plate must in practice be small compared with the 
distance of the point from the axis, so that the maximum normal 
induction is small compared with the maximum tangential induc- 
tion; and secondly because the maximum orma/ induction varies 
inversely as the fi/th power of the distance of the point from the 
axis, whereas the maximum tangential induction varies inversely as 
the fourth power of that distance. In conclusion, Mr. White- 
head applies his formulz to the practical case mentioned by 
Prof. Lodge in the Journal of the Institute of Electrical 
Engineers, February 1899, p. 805. Prof. Lodge there describes 
a horizontal receiving circuit, and states that, with no con- 
densers in the circuit he ‘‘was not usually able to hear any- 
thing” in the telephone. Mr. Whitehead calculates that under 
such conditions the theoretical value of the current in Prof. 
Lodge’s horizontal secondary is 0°066 micro-amperes, but that 
with a vertical circuit the received current would have been 33 
milli-amperes. Mr. Blakesley observed that asa rule experi- 
ment preceded theory. He congratulated Mr. Whitehead upon 
having settled from theoretical considerations that the vertical 
position of the receiving coil is best. Prof. Everett said that 
the very elaborate method of analysis adopted in the paper 
appeared to be very clearly stated. He would like to know 
whether the inducing coil ought to be vertical as well as the 
receiving coil. Mr, Appleyard thought that experiment had 
left no doubt as to the best position of both coils. The early 
investigations of Mr, Willoughby Smith and the later work of 
Mr. H. R. Kempe and Mr. Preece had proved that for the best 
effect both coils should be vertical. But large vertical coils 
were difficult to fix and expensive to maintain. It was this 
reason probably that led Prof. Lodge to try what could be done 
with coils placed horizontally. Mr, Whitehead, in reply, said 
that his formulz only applied to a horizontal inducing coil. He 
had not worked out the case of what would happen if the 
inducing coil itself was vertical. In the experiments on the 
Flat Holm both circuits were straight wires with their ends 
to earth, so that they really amounted to vertical coils.— 
Mr. R. A. Lehfeldt then gave a demonstration of a method due 
to Prof. T. W. Richards for standardising thermometers. This 
depends upon the ordinary latent-heat principle for maintaining 
cunstant temperature, but it includes the consideration of gener- 
ally more than two states or phases of the melting substance. 
If there are ¢ components and f phases, then the number of 
degrees of freedom of the system is [¢c + 2 — f]. When this is 
zero, the temperature and the pressure of the system are perfectly 
definite. Thus the following chemical formula represents the 
four phases to be equilibrated in the case of Glauber’s salt : 


( Na,SO,10H,O 

Na,SO, 

— 
Vapour. 


Prof. Richards has determined the temperature of equilibrium in 
several useful cases. The-salts are put-into a test-tube in an air- 
bath formed between it and a second test-tube ; the whole is 
then heated in a beaker of water over a small flame. If the 
salt is pure, and care is taken to avoid the effect of supersatura- 
tion, this method is highly satisfactory, It gives an extensive 
range of fixed-points, and is especially useful in thermometry for 
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fixed-points between 0° and 100°. A few of these temperatures 
may be noted : 

°c 

19°71 

53°3 

48°0 

50°8 

57°8 

73°4 

78°0 


Sodium chromate 
Sodium carbonate 
Sodium thiosulphate 
Sodium bromide 
Manganese chloride 
Trisodium phosphate 
Barium hydroxide 


Mr. J. A. Harker asked how long the temperature remained 
constant. The special value of Richards’ method for standard- 
ising thermometers of short range had been pointed out by Dr. 
Chree. It obviated the necessity for auxiliary bulbs, and it 
would be extremely useful in graduating meteorological ther- 
mometers. Mr. Blakesley said that sodium chromate was repre- 
sented by a very useful temperature. Could this substance be 
regarded as sufficiently stable to give a satisfactory fixed-point. 
Mr. Lehfeldt, in reply, said that all the fixed-points mentioned 
were theoretically as definite as that corresponding to sodium 
sulphate, but they had not been so accurately determined. 


Geological Society, April 12.—W. Whitaker, F.R.S. 
President, in the chair.—Mr. A. M. Davies, in exhibiting a 
specimen of glauconitic limestone from the Kimeridge clay, 
said that it might easily be taken for upper greensand. There 
are traces of fossils in the stone, but an impression of a diplex 
ammonite was alone recognisable. No similar bed had been 
previously recorded from the English Kimeridgian.—Fossils in 
the University Museum, Oxford: (1) Silurian echinoidea and 
ophiuroidea, by Prof. W. J. Sollas, F.R.S. Attention is called 
to the correlation of structure and function in the locomotive 
organs of asterids, ophiurids, and echinids.—Note on the occur- 
rence of sponge-spicules in the carboniferous limestone of 
Derbyshire, by Prof. W. J. Sollas, F.R.S. Remains of sponge- 
— are fairly abundant in a rock-slice taken from a specimen 
obtained by Mr. H. H. Arnold-Bemrose from Tissington cutting. 
They present themselves as sections through long cylindrical 
rods, but the terminations are obscure and indefinite, and the 
form cannot be referred with certainty to any recognised order 
of sponges. The spicules were doubtless originally siliceous, 
but they are now completely transformed into carbonate of lime. 
—On spinel and forsterite from the Glenelg limestone, by C. T. 
Clough and Dr. W. Pollard ; communicated by permission of 
the Director-General of H.M. Geological Survey. The paper 
opens with an account of previous literature on the subject of 
minerals in the Glenelg limestone. Neither forsterite nor true 
spinel has been previously recorded from the limestone or from 
Scotland at all. The forsterite and spinel are in part asso- 
ciated together in lumps, from which they were separated by 
means of heavy solutions for analysis. The spinel in hand- 
specimens is of an almost opaque blue colour, and some ex- 
amples show small crystal-faces. That seen in microscopic 
slides is shapeless and colourless, except that the blue portions 
appear brown by transmitted light. Analyses of the two 
minerals are given at the close of the paper; and it is pointed 
out that the spinel is like that of Aker in colour and mode of 
occurrence, 


Mineralogical Society, April 11.—Mr. R. H. Scott, Past- 
President, in the chair.—Mr. F. R. Mallet gave the results of 
the examination of a mineral obtained many years ago from the 
Mayo salt mines, Punjab; he proves it to be Langbeinite, sulphate 
of potassium and magnesium (K,SO,.2MgSQ,), a species first es- 
tablished in 1891 from material found in the Prussian salt deposits. 
—Mr. L. Fletcher gave an account of a mass of meteoric iron from 
Patagonia, a fragment of which had been brought to this country 
by Dr. F. P. Moreno of La Plata ; the material contains nearly 
10 per cent. of nickel and cobalt, and belongs to the class of 
octahedral meteoric irons, like that of Toluca.—Mr. G. F. H. 
Smith read a paper on the use and advantages of a three-circle 

oniometer. The older form of goniometer with one circle 
as the ve disadvantage that the crystal must be re- 
adjusted for different zones. In the case of the theodolite 
oniometer with two circles, the crystal is adjusted once 
for all, and measurements are made of the polar distance and 
azimuthal angle of each face ; but by this method no use can be 
made of the law known as the anharmonic ratio of four poles in 
a zone, and in fact the indices of faces are not readily determin- 
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able. By adding a third circle, the advantages of both methods 
may be combined. The crystal is adjusted once for all, and 
measurements may be made in any zone at will. One circle 
gives the angle in this zone, the second the angle this zone 
makes with a fixed zone, and the third the pole in which this 
zone intersects the fixed zone. A short description was given of 
the apparatus necessary to convert an ordinary goniometer into 
the three-circle form, which is now under construction by 
Messrs. Troughton and Simms. 


Royal Meteorological Society, April 19.—Mr. F. C. 
Bayard, President, in-the chair.—Mr. H. Mellish read a paper 
on soil temperature, in which he discussed the observations 
from the thermometers at various depths in the soil which have 
been made at the stations of the Royal Meteorological Society. 
These records have been carried on at many of the stations since 
1881, and observations have been made at the following depths 
in the soil: 3 inches, 6 inches, 1 foot, 2 feet, and 4 feet. It 
appears that in nearly all cases the annual temperature of the soil 
at the depth of 1 foot is slightly higher than that of the air. In 
winter time the air and the soil at 1 foot have about the same 
temperature, the soil being often a little warmer till about the end 
of January, after which, for the next two months, the air has a 
small advantage ; but in the summer months the soil at 1 foot 
is generally warmer than the air, the difference exceeding 3° at 
several stations. Mr. Mellish shows that on the mean for the 
year the light soils are 1°°o warmer than the air, while the 
strong ones are only 0°'2 warmer ; and he is of opinion that 
near the surface we may expect to find wider extremes of tem- 
perature in light soils than in strong ones; but that the heavier 
soils are better conductors of heat, and that consequently the 
extremes are propagated to greater depths in heavy soils than in 
light ones. —A paper on some phenomena connected with the 
vertical circulation of our atmosphere, by Major-General H. 
Schaw, C.B., R. E., was read by the Secretary. The author has for 
some time past been studying the circulation of the atmosphere 
over Australasia, and in this paper gives the results of his examin- 
ation of the weather charts, chiefly in regard to the interaction of 
cyclones and anticyclones upon each other. 


ParRISs. 

Academy of Sciences, April 17.—M. van Tieghem in the 
chair.—On the transformation of surfaces of total constant 
curvature, by M. Gaston Darboux.—New researches on the 
heats of formation and combustion of several nitrogen com- 
pounds, by MM. Berthelot and G. André. Determinations are 
given for cholesterine, glycollic and lactic nitriles, xanthine, 

* paraphenylene-diamine, nicotine, pyrrol, carbazol, indol, scatol, 
oxindol, and a-methylindole.—On the applications of aluminium, 
by M. A. Ditte. A reply to some observations of M. Moissan 
on the same subject.—Remarks by M. Berthelot on his work 
‘* Animal Heat,””—Observations on the planet E L Coggia made 
at the Observatory of Toulouse with the Brunner equatorial of 
23 cm. aperture, by M. F. Rossard.—On some ancient showers 
of shooting-stars, by M. D. Eginitis.—On the periodic integrals 
of linear partial differential equations of the Fret order, by M. 
Levi-Civita.—Extension of the theorem of the mean to dif- 
ferential cquations of the first order, by M. Michel Petrovitch.— 
On the theory of fundamental functions, by M. W. Stekloff.— 
Improvements in the electrolytic interrupter of Wehnelt, by 
M. J. Carpentier. By carefully insulating thermally the 
electrolytic cell, the temperature is allowed to rise from 80° to 
100° C, ; as the temperature rises, a smaller voltage is required 
in the primary circuit. If the length of platinum wire exposed is 
capable of adjustment, more control is obtained over the work- 
ing of the coil.—Contribution to the study of the Wehnelt 
interrupter, by M. H. Armagnat.—On the decomposition of a 
high potential current into a series of disruptive discharges, by 
M. H. Abraham.—A cathodic rectifier for induced currents, by 
M. P. Villard. A Crookes’ tube has one bulb of 400 cc. 
capacity, carrying a large wire spiral as electrode, the other 
electrode being very small, a few millimetres. only in diameter, 
placed in a narrow tube which is slightly contracted 
just in front of the disc. This tube, when con- 
nected to an induction coil round the primary of which 
an alternating. current is passing, allows only one alter- 
nation of the two induced currents to pass, thus acting as a 
rectifier.—On silver suboxide, by M. Guntz. When Ag,O is 
heated in a strong sealed* tube at 358°, there is a certain equi- 
librium (about 49 atmospheres) corresponding to the dissociation 
tension of Ag,O. That this pressure corresponds. to the sub- 
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oxide was shown by the following experiment. Into a glass tube 
of known volume is placed sufficient KMnO, to give off at 358° 
oxygen at a pressure just above 50:atmospheres, and two glass 
tubes containing known weights of silver and silver oxide respec- 
tively; and the whole is heated for three days to 358° C. 
Analysis of the products showed that the Ag,O had lost weight 
and the silver had gained weight, and that the gain and loss 
corresponded exactly in both cases tu the formation of Ag,O.— 
On the solubility of the normal acids of the oxalic series in 
water, by M. F. Lamouroux. The acids of the oxalic series, 
both of odd and even numbers of carbon atoms, are in general 
slightly soluble in water, the only exceptions being malonic and 
glutaric acids, which are very soluble.—On the solubility in 
water of the substituted malonic acids, by MM. G. Massol and 
F. Lamouroux. ‘Various mono- and di- substituted malonic 
acids were examined up to acids containing eight atoms of 
carbon, but no regularities could be deduced.—Action of ethyl, 
isobutyl, and isoamyl alcohols upon their sodium derivatives, by 
M. Guerbet. By heating pure inactive amyl alcohol at 150°- 
160° with its sodium derivative, a new alcohol, diamyl alcohol, 
CioH gO was obtained, from which various derivatives were 
obtained, including the chloride, acetate, isovalerate, and 
benzoate. Bisulphate of potassium gave a hydrocarbon C,H», 
and oxidation with chromic acid a new acid CjpH gO Ethy! 
alcohol studied in a similar fashion, gave at 210° hydrogen and 
ethylene, but no product corresponding to the diamyl alcohol. — 
Action of very dilute acids upon the phosphates ef the soil, by 
M. Th. Schloesing, jun.—On a simple measuring apparatus for 
use in stereoscopy, the stereometer, by MM. T. Marie and H. 
Ribaut.—General considerations on the defensive glands in the 
Coleoptera, by M. L. Bordas.—On the Trias of the neighbour- 
hood of Rougiers (Var), and on the existence in this region of 
phenomena analogous to the peperites of Auvergne, by M. J. 
Repelin.—On the origin of the siliceous and quartose grains 
found in chalk, by M. Stanislas Meunier. 


AMSTERDAM. 


Royal Academy of Sciences, February 24.—Prof. Van 
de Sande Bakhuyzen in the chair.—Prof. Schoute reported, in 
the name of Prof. K»rteweg and himself, upon a paper of Mr. 
S. L. van Oss, entitled ‘‘ Das regelmiassige Sechshundertzell 
und seine sellstdeckenden Bewegungen.” The paper will be 
published in the Academy’s 7ransactions.—Prof. Jan de Vries, 
on orthoptic circles belonging to linear systems of conic sections. 
—Prof. Bakhuis Roozeboom, on solubility and melting point as 
criteria for the distinction of racemic compounds, partially 
racemiccompounds, pseudoracemic mixture crystals and inactive 
conglomerates.—Prof. Schoute, on a geometric interpretation 
of the generalisation of Sylvester’s catalecticant.—The above 
three communications will be inserted in the report of the meet- 
ing.—Prof. Haga made, both on behalf of himself and Dr. C. 
H. Wind, a communication on the diffraction of Réntgen rays. 
Diffraction of X-rays was proved by an experiment arranged as 
follows: The Roéntgen-tube was placed behind a slit 1 c.m. 
high and 14 microns wide, at 75 c.m. from the latter was the 
diffraction slit, which gradually diminished in width from 17 to 
about 2 microns. The photographic plate was placed at 75 
c.m. from the diffraction slit. Time of exposure from 100 to 
200 hours. The image of the slit first became narrower, and 
then showed an unmistakable broadening. From the width of 
the part of the diffraction slit, corresponding to this broadening 
and the character of the broadening, an estimation can be made 
of the wave-length. It appeared that X-rays exist of about o'1 
to 24 Angstrém-units, comprising four octaves.—A detailed 
paper will appear in the report of the next meeting.—Prof. 
Stokvis presented for publication in the Proceedings a short 
account of experiments, made by Dr. G. Bellaar Spruyt in his 
laboratory, on the physiological action of methylnitramine. 
From these experiments it appears that the nitramines show no 
nitrite actions whatever in the animal organism, and that, con- 
sequently, as homologous chemical structure necessarily brings 
with it homologous physiological action, in accordance with 
Franchimont’s view, they must be considered substances in 
which nitrogen is most probably cyclically combined.—The 
following papers were presented for publication in the Proceed- 
ings :—Two communications by Prof. Lorentz (a) on a simplified 
theory of the electrical and optical phenomena in moving bodies 
(4) Stokes’s aberration theory presupposing an ether of unequal 
density. Two communications by Dr. J. Verschaffelt, presented 
by Prof. Kamerlingh Onnes, and entitled (@) measurements on 








624 NATURE 


[APRIL 27, 1899 





the course of the isotherms in the proximity of the plait 
point, and specially on the course of the retrograde con- 
densation in the case of a mixture of carbonic acid and 
hydrogen (continuation) ; and (4) measurements on the varia- 
tions of pressure on one component, being substituted for 
another in mixtures of carbonic acid and hydrogen. A paper by 
Dr. Ernst Cohen, presented by Prof. Bakhuis Roozeboom, and 
entitled, ‘On electrical reaction velocity.” <A communication 
by Prof. Franchimont, concerning the dissertation of Mr. L. T. 
C. Schey, presented to the library of the Academy, and entitled 
**On neutral glycerine esters (triacylines) from saturated mono- 
basic acids with an even number of C-atoms.” The disserta- 
tion gives an account of the preparation of the following sub- 
stances, all of which were obtained by heating the acid with 
glycerine in a space filled with rarified air, and with a slight 
current of air :—Tributyrine, tricaproine, tricapryline, tricaprine, 
trilaurine, trimyristine, tripalmitine, and tristearine. The first 
three are liquids, the others solids. The density, the index of 
refraction, and the melting-point of each of them, were deter- 
mined. The melting-point of tricaprine is the same as that of 
caprine acid; the melting-points of the lower terms of the 
acylines are below those of the corresponding acids, those of the 
higher terms are higher.—This work will be published in the 
** Recueil des Travaux chimiques des Pays-Bas et de la 
Belgique.” 





DIARY OF SOCIETIES. 
THURSDAY, Arrit 27. 

JRovaL Society, at o.—Data for the Problem of Evolution in 
Man. I. A First Stud of the Variability and Correlation of the 
Hand : Miss Whiteley pam | Prof. Karl Pearson, F.R.S.—The Luminosity 
re the Rare Earths when Heated i# vacuo by means of Cathode Rays: 

. A. C. Swinton.—On a Quartz Thread Gravity Balance: R. Threlfall 
pod J. A. Pollock.—On the Electrical Conductivity of Flames containing 
Salt Vapours: H. A. Wilson.—On a Self-recovering Coherer and the 
Study of the Cohering Action of Different Metals: Brof, J. C. Bose.— 
On the Presence of Oxygen in the Atmospheres of certain Fixed Stars: 
Dr. Gill, F.R.S. 

RovaL INSTITUTION, at 3.—The Atmosphere Prof. J. Dewar, F.R.S. 

INsTITUTION OF ELECTRICAL ENGINEERS, at 8. —Experiments on Alter- 
nate Current Arcs by Aid of Oscillographs: W. Duddell and E. W. 
Marchant. (Conclusion of Discussion.)—Capacity Measurements of Long 
Submarine Cables: J. Elt6n Young. 

INSTITUTION OF MECHANICAL Sooenes, at 7.30.—Address by the 
President, Sir William H. White, K.C.B., F.R.S. 

FRIDAY, Apriv 28. 

Rovat InsTITUTION, at 9.—Some Features of the Electric Induction 
Motor : Prof. C. A. Carus Wilson. 

\[wSTITUTION OF MECHANICAL ENGINEERS, ‘at 7.30.—Evaporative Con- 
densers: Harry G. V. Oldham. 


MONDAY, Mav t. 
Society or Arts, at 8.—Leather Manufacture: Prof. H. R. Proctor. 
Victoria INSTITUTE, at 4-:30.—Nationality : Prof. T. McK. Hughes, 


TUESDAY, Mav 2. 
Rovat Institution, at 3.—Electric Eddy-Currents: 
Thompson, F.R.S 
Zoo.ocicaL Society, at 8.30.—Sur le Type Primitif des Molaires Plex- 
odontes des Mammiféres: Dr. F. Ameghino.—Notes on Chinese Mammals, 
principally from the Western Province of Sechuen: W. E. de Winton.— 
On a Collection of Land-Shells from British Central Africa: Edgar A. 


Smith. 
WEDNESDAY, May 3. 

Society or Arts, at 8.—étheric Telegraphy : W. H. Preece, C.B., F.R.S. 

Society or Pusiic ANALYsTs, at 8.—On some Comparative ‘Analyses of, 
and Digestive Experiments with White and Whole Meal Breads: Dr. 
Otto —— and Dr. Phillip Schidrowitz.—The Assay of Belladonna, 
B.P.: F.C. J. Bird.—On the Use of Boric Acid and Formaldehyde as 
Milk fad Dr. S. Rideal and G. R. Foulerton.—The Value of 
the Estimation of Pentosans in Food Materials: Otto what and W. P. 
Skertchly. 

ENTOMOLOGICAL Society, at 8. 


THURSDAY, May 4. 

Roovat Society, at 4.30. To ek one (Willd.): a Horn-destroying 
Fungus : Prof. Marshall War —Impact with . lene Surface 
studied by the Aid of Linn Deo "Photography. r If. : Prof. 
Worthington, F.R.S., and R. C. Cole.—The Bxternal eaeme ‘in the 
De p of Lepidosiren paradoxa (Fitz.): J. G. Kerr.—An Observ- 
ation on Inheritance in Parthenogenesis : Dr. E. Warren.—The Thermal 
Expansion of Pure Nickel and Cobalt : A. E. Tutton. 

— Society, at 8.—The Position a ‘Anomalurus as indicated by its 

ology : F. G. Parsons.—On Notheia anomala, Harv. et Bail. : Miss 
Ebel § Barton.—On Variation in the Desmidiz : G. S. West. 

CHEMICAL Society, at 8.—On the Combustion of Carbon Disulphide : 
H. B. Dixon and F. J. Russell.—The Action of Nitric Oxide on Nitrogen 
Peroxide : H. B. Dixon and J. D. Peterkin.—On the Mode of Burning of 
Carbon: H. B. Dixon.—Crystalline Glycollic Aldehyde: Henry J. 
Horstman Fenton and Henry Jackson.—On the Blue Salt of Fehling’s 
Solution and other Cupro-tartrates : Orme Masson and B. D. Steele.— 
The Preparation of Acid Phenolic Salts of Dibasic Acids: Dr. S. B. 
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Prof. S. P. 








Schryver.—The Maximum Pressure of Napthalene Vapour: R. W. 
Allen. 

INSTITUTION OF ELECTRICAL ENGINEERS, at 8.—Electric Locomotives in 
Practice and Tractive Resistance in Tunnels, with Notes on Electric 
Locomotive Design : G. V. McMahon. 

FRIDAY, May s. 

Rovat INsTITUTION, at 9.—Pictures produced on Photographic Plates in 
the Dark: Dr. W. J. Russell, F.R.S. 

Geo ocists’ AssociaTion, at 8.—The Drainage of Cuestas : Prof. W. M. 


Davis. 
SATURDAY, Mav 6. 
Geovocists’ AssoctaTion.—Excursion to the Thame District. Director : 
A. M. Davies. Leave Paddington at 9.50. 





BOOKS, PAMPHLETS, and SERIALS RECEIVED. 


Booxs.—Statesman’s Year-Book, 1899 (Macmillan).—The Arithmetic of 
Chemistry : Dr. J. Waddell (Macmillan).—How to Know the Ferns: F. 
T. Parsons (New York, Scribner).— Premiers a d’Electricité In- 
dustrielle : P. Janet, trois. édition (Paris, Gauthier-Villars).—Royal Uni- 
versity of Ireland, Calendar, 1899 (Dublin, Thom).—The Spirit of Organic 
Chemistry : Prof. A. Lachman (Macmillan).—A Course of Practical 
Chemistry : M. M. P. Muir, Part 2 ( ~~ .—Plato and Darwin: The 
Abbé M. Hébert, translated by Hon. Gibson (longmans).—Cape of 
Good Hope, Department of Agriculture, Annual Report of the Geolegical 
Commission, 1897 (Cape Town). 

PamMPHLETS.—Field Columbian Museum, Annual Report, 1897-98 
ey —Tre Nebulose fotografate recentemente alla Specola Vaticana : 

P. G. Lais (Roma). 

‘SERIALS. —Scientia, Nos. 1 to 3 (Paris, Carré).—Journal of the Franklin 
Institute, April (Philadelphia)}—Zoologist, April (West).—Journal of 
Anatomy and Physiology, April (Griffin).—Bulletin de la Classe des 
Sciences, 1899, Nos. 1 and 2 (Bruxelles).—Journal of the Institution of 
Electrical Engineers, April (Spon).—Among British Birds in their Nesting 
Haunts: O. A. J. Lee, Part xiv. (Edinburgh, Douglas).—Journal of the 
Sanitary Institute, A rill (London). —Jahrbuch der K. K ologischen 
Reichsanstalt, xlviii. Band, 2 Heft (Wien). ety Review, April 
(Murray).—Journal of the Chemical Society, April (Gurney). 
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Georges CARRE & C. NAUD, Editeurs, 


3, Rue Racine, PARIS. 


SCIENTIA 


Exposé et Développement des questions scientifiques 4 l’ordre du jour. 





RECUEIL 
PUBLIE SOUS LA DIRECTION DE 
MM. ApPELL, CORNU, D’ARSONVAL, FRIEDEL, LIPPMANN, Motssan, PoIncart, PoTIeEr, 
Membres de I’Institut, 
Pour la Partie Physico-Mathimatique ; 
ET SOUS LA DIRECTION DE 
MM. Bacerant (°° 47,5"8*), p’ARsoNvVAL, FitHot, Fouqut, Gaupry, GUIGNARD, MAREY, MILNE-Epwarps, 

Membres de I’Institut, 

Pour la Partie Biologique. 


Chaque fascicule comprendra de 80 a 100 pages in-8vo écu, avec cartonnage spécial. 
Prix du Fascicule es a 2 francs. 


On peut souscrire 4 une série de 6 fascicules (Série Physico-Mathématique ou Série Biologigque) au prix de 10 francs. 


A cété des revues périodiques spéciales enregistrant au jour le jour le progrés de Ja Science, il nous a semblé qu’il y avait place 
pour une nouvelle forme de publication, destinée a mettre en évidence, par un exposé philosophique et documenté des découvertes 
récentes, les idées générales directrices et les variations de l’évolution scientifique. 

A Vheure actuelle, il n’est plus possible au sayant de se spécialiser ; il lui faut connaitre extension graduellement croissante 
des domaines voisins: mathématiciens et physiciens, chimistes et biologistes ont des intéréts de plus en plus liés. 

C’est pour répondre a cette nécessité que, dans une série de monographies, nous nous proposons de mettre au point les 
questions particuliéres, nous efforgant de montrer le role actuel et futur de telle ou telle acquisition, I’équilibre qu’elle détruit ou 
ctablit, la déviation qu’elle imprime, les horizons qu’elle ouvre, la somme de progrés qu’elle représente. 

Mais il importe de traiter les questions, non d'une fagon dogmatique, presque toujours faussée par une classification arbitraire, 
mais dans la forme vivante de la raison qui débat pas a pas le probléme, en détache les inconnues et l’inventorie avant et aprés sa 
solution, ans l’enchainement de ses aspects et de ses conséquences. Aussi, indiquant toujours les voies multiples que suggére un 
fait, scrutant les possibilités logiques qui en dérivent, nous efforcerons-nous de nous tenir dans le cadre de la méthode expérimentale 
et de la méthode critique. 

Nous ferons, du reste, bien saisir l’esprit et la portée de cette nouvelle collection, en insistant sur ce point, que la nécessité 
une publication y sera touiours subordonnée a l'opportunité du sujet. 


Série Physico-Mathématique. 
: [ Vient de paraitre, 
La Théorie de Maxwell et les Oscillations hertziennes, par H. Porncart, de l’Académie des Sciences. 
[Sous presse, pour paraitre prochainement. 
\prELL(P.). Les mouvements de roulement en dynamique. LIPPMANN (G.). Détermination de l’ohm. 


Corron (A.). Le phénoméne de Zeemann. MAURAIN (CH.). Le magnétisme du fer. 
FREUNDLER (P.). la stéréochimie. | RAVEAU. Les nouveaux gaz. 
lop (A.). Les terres rares. — | VILLARD. Les rayons cathodiques. 


Série Biologique. 


La spécificité cellulaire, par L. BARD, professeur a la Faculté de médecine de Lyon. [Vient de parattre. 
Les fonctions rénales, par H. FRENKEL, professeur agrégé 4 la Faculté de médecine de Toulouse. 
La sexualité, par F. le DANTEC, docteur és Sciences. 
[Sous presse, pour paraitre prochainement. 
\rTHuUs (M.) Les travaux récents sur la coagulation HALLION ET JULIA. Action vasculaire des toxines 


du sang. microbiennes. 
BoRDIER(H.). Les actions moléculaires dans l’ organisme. MARTEL (A.). Spéléologie. 
COURTADE. L’irritabilité dans la série animale. MaZE (P.). Evolution du carbone et de l’azote. 
)ELAGE (Yves) et LABBE (A.). La fécondation chez les POIRAULT. la fécondation chez les végétaux. 
enteanass., ele RENAULT (B.). La houille. 


HALLION, Modifications du sang sous influence des = THIROLOIX (J.). ba fonction pancréatique. 
solutions salines. WINTER (J.). Iba matiére minérale dans l’organisme. 
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MEMOIRES de PALEONTOLOGIE 


PUBLIES 





Par la Société Géologique de France. 
Paraissant par fascicules trimestriels in-4to raisin avec nombreuses planches en phototypie. 


Tome VIII. Fascicule I.—Contribution ala Paléontologie Tome VIII. Fascicule III.—Contribution a l’étude de la 
francaise des terrains jurassiqués. —Nérinées: Ire faune du Crétacé supérieur de Roumanie, environs 
partie, par M. CossMANN. I fascicule in-4to de 88 pages, de Campuling et de Sinaia. 1 fascicule in 4to, de 20 
avec VI. planches en phototypie. [Vient de paraitre. pages avec II. planches en phototypie. [Sous presse. 


Tome VIII. Fascicule I1.—Contribution a la Paléonto- | Tome VIII. Fascicule 1V.—Etude sur la fiore fossile du 
logie francaise des terrains jurassiques. —2¢ partie, bassin houiller d’Héraclée (Asie mineure), par M. 
par M, CossMANN. 1 fascicule in-4to, avec VII. planches Zeiller. 1 fascicule de 91 pages, avec IV. planches en 
en phototypie. [Sous presse. phototypie. [Sous presse. 


Prix de la souscription au volume complet, 30 francs. 


LISTE DES MEMOIRES PRECEDEMENT PARUS DANS LES MEMOIRES DE 
PALEONTOLOGIE ET SE VENDANT eee: 


MEMOIRE No. 1.—A. GAuDRY. Le Dryopithéque, 1 pl. 11 pages jai * “ ‘ “ 
MEMOIRE No. 2.—J. SEUNES. Contribution a l’étude des beamnaeingamaen du Crétacé _ 
de France, (Ire partie), 6 pl., 22 pages ; 


MEMOIRE No. 3-—Cu. DEPERET. Les animaux pliocénes du Roussillon En cours de + publication, 
Ont déja paru 17 pl., 64 pages ... 3 — ae as 


MEMOIRE No. 4.—R. NickKLks. Contribution 4 la Paléontologie du Sud-Est de sheen ate 
cours de publication). Ont déja paru Io pl., §9 pages ‘ 


MEMOIRE No. 5.—G. DE SAPORTA. Le Nelumbium provinciale, 3 pl., 10 pages 


MEMOIRE No. 6.—Dovvittt. Etude sur les Rudistes. Premiére partie: Revision des principales 
espéces d’ Hippurites.—4 brochures, 20 planches = iss ‘ aa wan 


MEMOIRE No. 7.—FLotT. Description de deux oiseaux nouveaux du Gypse parisien, | pl., 10 pages 


MEMOIRE No. 8.—A. GAUDRY. Quelques remarques sur les Mastodontes a propos de l’animal 
du Cherichira, 2 pl., 6 pages.. “as oh ssh ; pee * see 


MEMOIRE No. 9.—G. DE SAporTA. Recherches sur les végétaux du niveau aquitanien de Manosque, 
20 pl., 83 pages vad er oe ate es sian = re es 

MEMOIRE No. 10.—A. GAUDRY. Les Pythonomorphes de France, 2 pl., 13 pages 

MEMOIRE No. . . ZEILLER. Etude sur la constitution de a fructificateur des maaan 
phylium, 3 pl , 39 pages ; : 

MEMOIRE No. 12.—V. PAguierR. Etudes sur quelques Cétacés du Miocéne, ae 20 pages ... ia 

MEMOIRE No. 13.—G. Correav. Description des Echinides miocénes dela Sardaigne, 5 pl., 56 pages 


MEMOIRE No. 14.—M. CossMANN. Contribution a la Paléontologie francaise des terrains jurassi- 
ques.—Etudes sur les Gastropodes des terrains jurassiques, 6 pl., 168 pages ... 


MEMOIRE No. 15.—S. STEFANESCU. Etudes sur les Terrains tertiaires de la Roumanie.—Contribu- 
tion a l'étude des Faunes sarmatique, pontique et levantine, I1 pl,, 152 pages 


MEMOIRE No. 16.—D. P. CEHLERT. Uralichas Ribieroi des schistes d’Angers, 1 pl. double, 8 pages ... 
MEMOIRE No. 17.—M. PERON. Les Ammonites du Crétacé supérieur de 1’Algérie, 18 pl., 84 pages 
MEMOIRE No. 18.—E. Hauc. Etudes sur les Goniatites, I pl., 112 pages ( Vient de paraitre) 


LECONS sur la CELLULE, 


Morphologie et Reproduction. 
Faites au College de France, 
Par L. FELIX HENNEGUY. 
Chargé, Comme remplacant, du Cours d’Embryogénie Compar: recueillies par FABRE-DOMERGUE, docteur és Sciences et revues 
par le professeur. 
1 beau volume in-8vo jésus, de xx-544 page, ave: 362 figures noires et en couleurs. 


Prix relie ‘a inns 25 francs. 
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- LECONS ; de PHYSIOLOGIE. 


Générale et Comparée. 

Généralites sur les phénoménes de la vie Communs aux Animaux et aux végétaux. 
Production de la lumiére et des radiations Chimiques par les étres vivants. 
Par RAPHAEL DUBOIS, 

Professeur de Physiologie 4 |’ Université de Lyon. 

1 volume in-8vo raisin, de 532 pages, avec 221 figures. 

18 francs. 


Prix 














LES CANCERS EPITHELIAUX. 


Histologie, Histogenése, Etiologie, Applications thérapeutiques. 
Par FABRE-DOMERGUE, 
Docteur és Sciences, Chef de Laboratorie 4 la Faculté de Médecine de Paris. 
1 vol. in-8vo raisin, de 462 pages, avec 142 figures, dont 76 en couleurs, et 6 planches chromolithographiques hors texte. 


Cartonneé a Vlanglaise o = aa Prix 30 francs. 


COURS de PHYSIQUE MATHEMATIQUE 


De M. H. POINC CARE, 
Membre de I’Institut. 


. Théorie mathématique de la lumiére. ee een omeane le pene semestre 1887-1888. 
1 volume in-8vo, 420 pages pa ¥ 

. Blectricité et Optique.—I. Les théories de ede ell et la théorie Baie: angpliien de la Siaaiiie Lecons 
professces pendant le second semestre 1888-89. I volume in-8vo de 340 pages, avec figures. (Zn 
réimpression.) 

II. Les théories de Helmholtz et les expériences de Hertz. Lecons professées pendant le second semestre 1889-90. 
1 vol. in-8vo de xii-264 pages. (x réimpression.) 

3. Thermodynamique.—Lecons professées pendant le premier semestre 1888-89. 

4. Lecgons sur la théorie de 1’ Elasticité, — pendant le attene semestre 1890-91. 

210 pages 

5. Théorie eathiunetiqns ¢ de la tumntiee. th. Menvelles études sur la diffraction. Théorie de la dispersion 
de Helmholtz. Lecons nm pendant le ame semestre — 88. 1 vol in-8vo. raisin de vi.-312 
pages, avec figures i 

6. Théorie des tourbillons. -Eeqene professes pendant le durations semestre 1891 -92. 
de iv-212 pages avec figures “= oe 

7. Les Oscillations électriques. hen meteoies pendant le premier semestre 
Cu. MAURAIN, ancien éléve de Ecole normale age, agrégé de Il’ Université. 
344 pages, avec figures 

8. Capillarité.—Lecons professées pendant le donations semestre 1888- -89, rédigées par I. ‘Buonpry, agrege de 
P Université. 1 vol. in-8vo raisin de 196 pages, avec figures : 

9. Théorie analytique de la propagation de la chaleur.—Lecons  pusteenden pendant le’ premier semestre 
1893-94, rédigées par MM. RovuyER ET BaiRE, éléves de I’Ecole normale a canes I vol. in-8vo raisin 
de 320 pages, avec figures 

0.—Caleul des probabilités. —Legons professées pendent le deusioee | semestre 1893- 94, rédiges | par 
QUIQUET, ancien éléve de I’ Ecole normale supérieure. 1 vol. in-8vo. raisin de 280 pages, avec figures 

ll. Théorie du Potentiel newtonien.—Lecons professées pendant le premier semestre 1894- 95 rédigées par 
Ep. LeRoy, docteur és sciences, et G. VINCENT, agrégé, a a l’Ecole normale supérieure. 1 vol. 
in-8vo raisin, de 366 pages, avec figures Me be oes a es i“ 


I vol. in-8vo de xx-432 pages 
I vol. in-8vo de 


I vol. in-8vo raisin 


1892- -93, rédig gées par 
1 vol. in-8vo raisin de 


A. 


14 fr. 


UNITES ELECTRIQUES -ABSOLUES. 


Legons professées & la Faculté des Sciences de Paris 
Par G. LIPPMANN, 


Membre de I'Institut. 





Rédigées par A. BERGET, docteur és Sciences. 
1 vol. in-8vo raisin, de 240 pages, avec 101 figures. 
Prix, 10 francs. 
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Elements D’ Analyse Mathématique 


a usage des Ingénieurs et des Physiciens. 
Cours professé a I’Ecole Centrale des Arts et Manufactures, 
Par P. APPELL, 
Membre de I’ Institut. 
I vol. in-8vo raisin, de 720 pages, aux 218 figures, Cartonné 4 I’ Anglaise. 
Prix 24 francs. 





L’ Enseignement Mathématique 


REVUE INTERNATIONALE 
PARAISSANT TOUS LES DEUX MOIS 
Publite sous les auspices d’un Comité de patronage composé de savants des divers pays 
DIRIGE PAR 
C -A, LAISANT H. FEHR 
Docteur és sciences Privat-Docent a Il’Université de Genéve 
Répétiteur a l’Ecole polytechnique de Paris Professeur au Collége et  I'Ecole professionnelle 
COMITE DE PATRONAGE: 
MM. P. APPELL (Paris); — N- BOUGAIEV (Moscou) ; — Moritz CANTOR (Heidelberg); — L. CREMONA (Rome) ; 
- E. CZUBER (Vienne); — Z.-G. DE GALDEANO (Saragosse); — A.-G. GRE@NHILL (Woolwich); — PF. 
KLEIN (Gottingen) ; — V. LIGUINE (Varsovie); — P. MANSION (Gand); — MITTAG-LEFFLER (Stockholm) ; 
— G. OLTRAMARE (Geneve) ; — Julius PETERSEN (Copenhague) ; — E. PICARD (Paris); — H. POINCARE 
(Paris); — P.-H. SCHOUTE (Groningue); C. STEPHANOS (Athénes) ; — F. Gomes TEIXEIRA (Porto); — A. 
VASSILIEF (Kasan) ; ZIWET (Ann-Arbor, Michigan, U.S. A.). 
Prix de l’Abonnement Annuel 
France et Suisse, 12 franes; Union Postale, © 15 francs. 





BIBLIOTHEQUE DE LA REVUE GENERALE DES SCIENCES 


Collection de volumes in 8vo carré, avec figures, cartonnés 4 l’anglaise. Prix: § francs. 


Derniers volumes parus: 





Torpilles et Torpilleurs, par H. BRILL, Ingénieur des constructions navales, 1 vol. in-8vo carré de 204 pages, avec 48 
figures et 10 planches. 

Les Eaux-de-Vie et Liqueurs, par X. RocqueEs, Ingénieur-chimiste. 1 vol. in-8vo carré de 224 pages avec 56 figures. 

L’Apiculture par les méthodes simples, par R. HOMMELL, Ingénieur-agronome. 1 vol. in-8vo carré de 338 pages, avec 
102 figures et 5 planches hors texte. 

Les Méthodes pratiques en Zootechnie, par C. Pacis, Docteur en médecine, Docteur és sciences. 1 vol. in-8vo carré de 
215 pages, avec 12 figures. 

La Cytologie expérimentale, Essai de cytomécanique, par A. LABB&, Docteur és sciences. 1 vol. in-8vo carré de 192 pages, 
avec 56 figures. 

Opinions et Curiosités touchant la Mathématique, d’aprés les ouvrages francais des xvi®-xvii® et xviii® siécles, par G. 
MAupPIN, Licencié és sciences physiques et mathématiques. 1 vol. in-8vo carré de 200 pages, avec figures. 

La technique des rayons X, Manuel opératoire de la radiographie et de la fluoroscopie a l’usage des médecins, chirurgiens 
et amateurs de photographie, par Alexandre HEBERT, Préparateur ala Faculté de Médecine. 1 vol.:in-8vo carré de 138 
pages, avec figures et 10 planches hors texte. 

La plaque photographique (gélatino-bromure d’argent). Propriétés, le visible, l’invisible, par R. Cotson, Capitaine du génie, 
répétiteur de physique a l’Ecole polytechnique. 1 vol. in-8vo carré de 164 pages, avec figures et I ’planche en chromo- 
lithographie hors texte. 

L’éclairage a 1’Acétyléne, historique, fabrication, appareils, applications, dangers, par G. PELLISSIER. 1 vol. in-8vo carré de 
237 pages, avec 102 figures. 

Les gaz de l’atmosphére, par WILLIAM RAMSAY, traduit de l’anglais par G. CHARPY, Docteur és sciences. 1 vol. in-8vo 
carré de 194 pages, avec 6 figures. i 

La Mathématique, PHILOSOPHIE, ENSEIGNEMENT, par C. A. LAIsANT. 1 vol. in-8vo carré de 296 pages, avec 5 figures. 

L’ Artillerie, ORGANISATION, MATERIEL, France, Angleterre, Russie, Allemazye, Italie, Espagne, Turquie, par le Commandant 
VALLIER. I vol. in- -8v0 carré, avec 45 figures : 

Les Terres rares, Minéralogie, Propriétés, Analyse, par P. TRUCHOT. I vol. in-8ve carré, avec figures. 

L’éclairage & incandescence par le gaz et les liquides gazéifiés, par P TRUCHOT. 
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BRANCHES : 46 CORNHILL; 122 REGENT STREET. 

LONDON. NEGRETTI & ZAMBRA’S “‘ Illustrated Catalogue,” 600 Pages, 
1200 Engravings, Price 5s. 6d. 

Telephone: No. 6583. Telegraphic Address : “* NeGretti London.” 
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THE DAVY FARADAY RESEARCH 
LABORATORY OF THE ROYAL 
INSTITUTION, 


DIRECTORS: 
The Right Hon. LORD RAYLEIGH, M.A., D.C.L., 
LL.D., F.R.S. 
Professor DEWAR, M.A., LL.D., F.R.S. 


SUPERINTENDENT OF THE LABORATORY : 
Dr. ALEXANDER SCOTT, M.A., D.Sc. 


This Laboratory, founded by Dr. Ludwig Mond, F.R.S., as a Memorial 
of Davy and Faraday for the ogee of promoting original research in 
Pure and Physical Chemistry, will be open during the following Terms :— 

Michaelmas Term.—Monday, October 3, to Saturday, December 17. 
Lent Term.—Monday, January 9, to Saturday, March 25. Laster Term.— 
Monday, April 17, to Saturday, July 29. 

Under the Deed of Trust, workers in the Laboratory are entitled, free of 
charge, to Gas, Electricity and Water, as far as available, and, at the 
discretion of the Directors, to the use of the apparatus belonging to the 
Laboratory, together with such materials and chemicals as may be 
authorised. 

All persons desiring to be admitted as workers, must send evidence of 
scientific training, qualification, and previous experience in original 
research along with a statement of the nature of the investigation they 
propose to undertake. 
ee must apply for admission during the course of the preceding 

erm. 

Forms of Application can be had from the AssisTANT SECRETARY, 
Royal Institution, Albemarle Street, W. 


BIRKBECK INSTITUTION, 
BREAMS BUILDINGS, CHANCERY LANE, E.C. 


Principal—G. Arm1TaGE-Smitu, M,A. 
DAY AND EVENING CLASSES. 
The Session commences SEPTEMBER 28, 1898. 

University oF Lonpon.—Complete Day Courses for all the Examina- 
tions in Science, and complete Evening Courses for all the Examinations 
for Science, Arts, and Law Degrees. 

Science Cvasses in every Branch, with Practical Work. Well equipped 
Laboratories. 

Lectures on Political Economy and Commercial Geography. CLasses 
in Languages, Commercial and English Subjects, Common Law, Bank- 
tuptcy, Equity and Conveyancing, Logic, Psychology, and Ethics. 

Scuoot or Art (Day and Evening): Drawing, Painting, Designing, 
Modelling, Life Classes, &c. 

Civit Service: Assistant Surveyor of Taxes, &c., Second Division, &c. 

Prospectus, Calendar (6d., Post free 8d.), and Syllabuses on application 
to the SECRETARY. 


CHURCH, AND TRINITY COLLEGE, 
OXFORD. 


NATURAL SCIENCE SCHOLARSHIPS AND EXHIBITIONS. 


A Combined Examination for Natural Science Scholarships and Exhibi- 
tions will be held by the above Colleges, beginning on TUESDAY, 
NOVEMBER 1s, 1898. 

Three Scholarships and Two Exhibitions will be offered, the Scholarships 
being worth £80 a year. 

The Subjects for Examination will be Physics, Chemistry, and Biology ; 
but Candidates will not be expected to offer themselves in more than two of 
these, 

Particulars may be obtained by application to 

Christ Church, Oxford. A. VERNON HARCOURT. 


INSTRUCTION IN. 
PURE CULTIVATION OF YEAST, 
According to HANSEN'S Methods. 


Courses for Beginners, as well as for Advanced Students, in Physiology 
and Technology of Fermentations—Biological Analysis of Yeast. 

Manuals:—E. Chr. Hansen: ‘ Practical Studies in Fermentation.” 
London (Spon), 18 Alfred Jorgensen : ‘‘ Micro-organisms and Ferment- 
ation.” London(F. W. Lyon), 1893. 

Further Particulars on Application to the Director, ALFRED JORGENSEN, 
The Laboratory, Copenhagen. V. 





MATRICULATION B.A. & B.Sc. 

PREPARATION by CORRESPONDENCE and ORAL TUITION 
- ‘ = LY INDIVIDUAL SYSTEM. Fees based on success 
if desired. 

The STAFF includes Graduates of Oxford, Cambridge, London, and 
Royal Universities. 

SINGLE SUBJECTS TAKEN: Latin, Greek, French, German, 
Italian, English, Mathematics, Sciences, Logic, Psychology, Political 
Economy, &c. 

For Terms, Testimonials from successful Pupils, &c., address Mr. J. 
CuaRLestTon, B.A. (Lond. and Oxon.), The Burlington Classes, 27 
Chancery Lane, London, W.C. 





GLAMORGAN COUNTY COUNCIL. 
APPOINTMENT OF BACTERIOLOGIST. 


The Glamorgan County Council is desirous of engaging a competent 
Bacteriologist who will work in the Council’s Laboratory at Cardiff under 
the direction of the County Medical Officer. 

Candidates must be able to undertake the Chemical, Microscopical and 
Bacteriological Examination and Analysis of Water, Air, Soil, Sewage and 
other effluents, Milk, Tuberculous Meat, Diseased Tissues, Pathological 
Sub Speci for the purposes of Diagnosis, &c., and other examin- 





ations of a like nature. 

Preference will be given to Candidates with practical experience in the 
working and management of a Public Health Laboratory, and to those 
possessing high-class qualifications in the various branches of science that 
are requisite in such a department. 

The successful Candidate's whoie time will be at the disposal of the 
County Medical Officer, and he will not be entitled to hold any other 
appointment or engage in private praciice without the express written 
permission of the County Council. 

he Appointee’s duties will include all such duties under the County 
Medical Officer as the Council may from time to time direct him to perform. 

The appointment will be terminable at any time by three months’ notice 
on either side. 

The Salary is £250 a year. No pension is attached. 

Applications, stating age, qualifications, and previous experience, accom- 
panied by copies of three recent testimonials, are to be sent to me by the 
28th day of November, 1898, and the successful candidate must be prepared 
to commence his duties on the rst of January, 1899. 

Personal canvassing, direct or indirect, of members of the County 
Council, will be a disqualification. 

CLERK OF THE COUNTY COUNCIL. 

Glamorgan County Offices, Cardiff, 

3st October, 1898. 


CIVIL SERVICE COMMISSION. 
FORTHCOMING EXAMINATION. 


JUNIOR ASSISTANT in the South Kensington Museum (Art Branch). 
(18-25.) December 1. 

The date specified is the latest at which applications can be received. 
They must be made on forms to be obtained, with particulars, from the 
Secretary, Civil Service Commission, London, S.W. 


CHEMISTRY, PHYSICS, and BIOLOGY. 


—Coaching for all Examinations, Conjoint Board, Durham, Dublin 
Cambridge, Army, University of London, &c., Theoretical and 
Practical. Small Classes or Private Tuition. Well-equipped Labor- 
atories. Practical Forensic Medicine.—‘‘ R. C.,” 9 Heathcote Street, 
Gray's Inn Road, W.C. 


WANTED.—An Experienced Curator to do 
temporary Work in a Local Museum. Good Salary.—Apply, “‘D ,” 
Nature Office. 


FOR SALE.—Chemical Balance, highest 


quality, by Sartorius of Géttingen, aluminium beam, carries 500 grams 
in each pan, never used, turns with 1/10 mg.; also unused, a Set of 
Gilt Weights, by Sartorius, from 200 grams Cpnumerta Seay to 
J. H. Twice, Kensington Palace Mansions, De Vere Gardens, W. 

















RESEARCH, CHEMISTRY, & PHYSICS. 
—Well-fitted Laboratories can be used for Research at any hours con- 
venient to Workers. Workshop for making Apparatus. Electric 
—_ for Experiments.—‘* T.,” 9 Heathcote Street, Gray's Inn Road, 

c 


TAXIDERMIST WISHES SITUATION 
IN MUSEUM; Home or Abroad. Willing, and well-up in Collecting 
Specimens, and in other ways handy.—Lewis G. Esson, go Great 
Northern Road, Aberdeen, N.B. 


METEORITES. 


A small Collection to be disposed of; can be seen, or par- 
ticulars obtained from 


MR. HENSON, $7 RECENT STREET, LONDON, W. 


Sale bp Auction. 


TUESDAY NEXT. 
CURIOSITIES. 


MR. J. C. STEVENS will Sell by Auction, 
at his Great Rooms, 38 King Street, Covent Garden, on TUESDAY 
next, NOVEMBER 8, at half-past 12 precisely, a valuable and im- 

rtant Collection of Curios and Relics from all parts of the world, 
including the Silk Undervest worn by Charles I. at his execution, a 
rare and valuable Herald’s Coat, &c. ; a Collection of Native Weapons, 
Dress, Implements, Shells, &c.. from New Guinea; Indian Guns, 
Swords, Armour, &c.; Old China,. Ivory Carvings, Antiquities, 
Paintings, Old Books, Benin Mask, &c. 


On view the Day prior, 10-4, and Morning of Sale, and Catalogues had. 
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SWAN SONNENSCHEIN & CO. 


PROFESSOR VINES’ NEW BOTANY. gs. 


AN ELEMENTARY TEXT-BOOK OF BOTANY. By 
SYDNEY H. VINES, -M.A., D.Sc., F.R.S., Fellow of Magdalen 
College, and Sherardian Professor of Botany in the University of 
Oxford ; Honorary Fellow of Christ's College, and formerly Reader in 
Botany in the University of Cambridge; Fellow of the University of 
London. With 397 Illustrations. Pp. xvi., 612. 9s. 

This work has been undertaken to meet a demand which appeared to 


exist for a less bulky and expensive volume than the author's well-known | 


Student's Text-book of Botany (15s.). It is intended to replace PRANTL 
and Vines’ Elementary Te.xt-book (9s.), of which many editions have been 
published since its first a) ance in 1879. Though somewhat larger than 
this book, the author is 
the el y facts and concep s of botanical science into a much smaller 
space than he has here done. The book, however, is not merely an 
abridgement of the Student's Text-book. Much more important is the 
simplification which the contents have undergone by the omission of 
certain difficult and still debatable topics. 


PRACTICAL PLANT PHYSIOLOGY: an Introduction 


to Original Research for Students and Teachers of Natural Science, 





opinion that it is not possible to compress even | 


MR. MURRAY’S NEW BOOKS. 


With Illustrations, Crown 8vo, 7s. 6d. 


THE TIDES AND KINDRED PHE- 
NOMENA IN THESOLAR SYSTEM. By GEORGE HOWARD 
DARWIN, Plumian Professor and Fellow of Trinity College, in the 
University of Cambridge. [Jn a few days. 

** Professor Darwin has succeeded in giving a very clear and lucid account 
of the matters of which he treats.” — 7 imes. 





| 
| 
| 
| 


NEW BOOK BY THE DUKE OF ARGYLL. 
Crown 8vo, 5s. 


ORGANIC EVOLUTION CROSS - EX- 


AMINED: or, Some im Ty on the Great Secret of Biology. By 
the DUKE OF ARGYLL, K.G. 


Medicine, Agriculture, and Forestry. By Prof. W. DETMER (Jena). | 


Edited by S. A. Moor, M.A. (Camb.), F.L.S. 
Index. 8vo. 12s 
First Part: Puysiococy or Nutrition: The Food of Plants; The 
Molecular Forces in Plants; Metabolic Processes in the Plants, 
Part: PrysioLocy of GrowrH AND MOVEMENTS RESULTING FROM 
IRRITABILITY: Movements of Growth; Movements of Irritation. 
RADIATION : 
Magnetic Radiation and on Réntgen and Cathode Rays. 
FRANCIS HYNDMAN, B.Sc. (Lond.). 
P. TuHompson, D.Sc., F.R.S. With Diagrams. 


By H. H. 
6s. 


“Ithelps to fill a void left by the artificial subdivision of Physics into 
To the real student of Physics who pursues the | 


separate class subjects. 
subject for its own sake it will be found most useful.”—Extract from Prof. 
Sitvanus THompson'’s Preface. 


SECOND EDITION -READY IN A FEW DAYS OF 
DR. ALFRED RUSSEL WALLACE’S NEW BOOK. 

THE WONDERFUL CENTURY: its Successes and 
its Failures. Pp. 416. 7s. 6d. ** A very charming account of the great 
leading discoveries of the century.”—7imes. ‘‘ We have seldom read a 
more compendious and luminous account of the great scientific dis- 
coveries wnich entitle this century to be called ‘ wonderful.’ —West- 
minster Gazette. 
—London Review. 


CAMPING AND TRAMPING IN MALAYA. By A. B. | 


RATBORNE, F.R.G.S. 19 Illustrations and Map. 10s. 6d. 
SWAN SONNENSCHEIN & CO., Lim., Lonpon. 


THE GEOGRAPHICAL JOURNAL. 
CONTENTS—NOVEMBER. Price 2s. 

OCEANOGRAPHY OF THE NortTH ATLANTIC. By Albert, 
Monaco. 

EXPLORATION ON-AND AROUND AconcaGua. By E. A. FitzGerald. 

Tue GeRMAN Deep-sEA ExPEDITION. 

Dr. THORODDSEN’s ExPLORATION IN ICELAND, 1898. 

Peary’s “‘ NORTHWARD OVER THE GREAT Ice.” 

THe Resources anp Means oF CommuNICATION oF CHINA. 

_ Geo. G. Chisholm, M.A.,. B.Sc, 

CORRESPONDENCE.—LAKE Boanensis, By Rev. T. Herbert Bindley. 


GEOGRAPHICAL LITERATURE OF THE MONTH. 
Numerous Maps AnpD ILLUSTRATIONS, 





By 


EDWARD STANFORD, 26-27 Cockspur Street, Charing Cross, S.W. 





READY IN NOVEMBER. 
8vo, sewed, rg, net. 
SYMBOLAE AD COGNITIONEM 


FLORAE INDIAE OCCIDENTALIS. Edidit IGNATIUS 
URBAN. Vol. I., Part I. Full Prospectus on application. 


WILLIAMS & NORGATE, 14 Henrietta Street, Covent Garden, London ; 
20 South Frederick Street, Edinburgh ; and 7, Broad Street, Oxford. 


184Cuts. Pp. 575, and 


SECOND | 


an Elementary - Treatise on Electro- | 


Preface by Prof. SI-vanus | 


** The book, not of the hour, but of the whole year.” | 


Prince of | 


MR. MURRAY’S PROGRESSIVE SCIENCE SERIES. 


Large 8vo. 6s. per Volume. 


A STUDY OF MAN. 
HADDON, D.Sc., M.A. 


With numerous I!lustrations. 


By Professr 


NEW vouunns. 
Large 8vo. 6s. per Volume. 
|THE GROUNDWORK OF SCIENCE- 


By St. GEORGE MIVART, M.D., Ph.D., F.R.S. 
Uust out. 


EARTH SCULPTURE. By Professor 
GEIKIE, LL.D., F.R.S. p 
Illustrated. [Nearly ready- 


OTHER VOLUMES WILL BE SHORTLY ANNOUNCED. 


JOHN MURRAY, Albemarle Street. 





MR. SPENCER’S NEW VOLUME. 
(Now Ready.) 
REVISED AND MUCH ENLARGED. Price 18s. 


THE PRINCIPLES OF BIOLOGY, 


VOL. I. 
By HERBERT SPENCER. 


WILLIAMS & NORGATE, 14 Henrietta Street, Covent 
Garden, W.C. 





JUST PUBLISHED. 
30 Plates. 4to. Price 6os. net. 


MONOGRAPHIA ROCCELLEARUM. 
EIN BEITRAG ZUR FLECHTENSYSTEMATIK. By OTTO 
V. DARBISHIRE, Ph.D., B.A., Assistant-Lecturer in Botany at the 
Owens College ; formerly Privat-Docent der Botanik in Kiel. 
E. NAEGELE, Stuttgart, Germany ; and 
WILLIAMS & NORGATE, London, Edinburgh, and Oxford. 








NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers ; Editorial 


communications to the Editor. 


SUBSCRIPTIONS TO “NATURE.” 
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Cheques and Money 


The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


CHARGES FOR ADVERTISEMENTS. 


‘ 
*Three Linesin Column ....... 
Per Line after .....*- - ob 
One Eighth Page, or Quarter Column . 
Quarter Page, or Half aColumn .. . 
Half a Page, ora Column ...... 
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Lines. 


Orders payable to MACMILLAN & CO., Limited. 


OFFICE; ST. MARTIN’S STREET, LONDON, W.C. 
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C. E. MULLER « CO., 


MANUFACTURERS OF 
CHEMICAL AND PHYSICAL APPARATUS, 
X-Ray Tubes, Argon and Helium Spectrum Tubes, 
Special Apparatus for Research, Chemical 
Thermometers, &c., &c. 


Vee (NEW DOUBLE 
3 SURFACE 
CONDENSER, 


/ designed to take the place 
of the ordinary Liebig 
Condenser. Whilst being 
more efficient, it is on/y 
one-fifth the size. 


SETS OF APPARATUS 
STUDENTS’ USE. 


Price Lists and full particulars of above on application. 

















stiliate 


oo Dt 


148, HICH HOLBORN, LONDON, W.C. 


BREWSTER, SMITH, & CO., 
6 CROSS STREET, FINSBURY PAVEMENT, E.C. 
MANUFACTURERS AND IMPORTERS OF 


CHEMICAL AND SCIENTIFIC APPARATUS 
PURE CHEMICALS. 


Apparatus for School and Trade purposes. 








Finest Bohemian and Jena Hard Glass, also Cheap German 
Glass Goods, graduated and verified Burettes, Pipettes, and 
<.c. Measures, Balances, Metric Weights, either separately or 
in Sets. 

Our New Test Tube Stands (Patent applied for) will hoid any size Test 
Tubes, from $ to 14 inch diameter. A great advantage over the ordinary 
Stands in use, which only have }-inch holes. 


Lllustrated Price List of Chemical Apparatus, wherein New Apparatus 
will be found described, Post Free. 


The GREATEST LANTERN NOVELTY in the MARKET 


Is THE 


AERIAL GRAPHOSCOPE 


(BRUCE’S PATENT), 


Showing Lantern Pictures in SPACE and BOLD RELIEF without 
a Screen, and weird Ghost Effects and Fairy Like Visions. 


Exhibited with enormous success at the Soirées of the Royal Society, the 
Royal Institution, Royal Photographic Society, Society of Arts, British 
Association, Crystal Palace, Birmingham and Midland Institute, &c. 

Supplied to Gentes College, Manchester : Sunes Theatre, Manchester ; 
Hermann’s Magical Entertainment, New York, &c. 

The Aquuane can be purchased outright or let out on hire. Exhibitions 
can also be arranged at at kinds of Entertainments, Soirées, Photographic 
Exhibitions, &c., with experienced Operators. 

The Inventor, Mr. Eric Stuart Bruce, M.A. Oxon., F.R.Met.Soc., 
is — prepared to accept Engagements for his Illustrated Lecture on the 
subject. 

he Instrument forms the most perfect method of illustrating the 
phenomena of Persistence of Vision to large audiences, introducing effects 
which are not visible in other instruments, such as the difference in intensity 
between real and incidental images, the gradual fading of incidental images, 
the curious multiplication phenomena, &c. 

For Prospectus, and imous compli 
London Press, apply to 


E. S. BRUCE, Esq., 19 CAMPDEN House Roan, 
KENSINGTON, LONDON, W, 





ary criticisms of the entire 








FREDK. JACKSON & Go. 


(Late MOTTERSHEAD & CO.), 


14 CROSS STREET, MANCHESTER 


Goods Entrance: 10 Half-Moon Street, 


LABORATORY FURNISHERS, 


Importers, Manufacturers, and Dealers in 
CHEMICAL AND PHYSICAL 
APPARATUS 


Of every Description. 
Fine Chemicals, Yolumetric Solutions, 
Plain and Stoppered Bottles, 


AND EVERY LABORATORY REQUIREMENT. 


Illustrated Catalogue of Apparatus, with Price List 
of Chemicals, free on application. 


Telegraphic Address—"‘ APPARATUS, MANCHESTER.” 
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X-RAY TUBES osinium = triaium 
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67 FARRINGDON —___Zap_ 


Anodes$ as supplied to J. Mackenzie Davidson, 
ROAD, E.C. 


Esq. 
MERCURY PUMPS, SS 
EXPERIMENTAL AND SCIENTIFIC GLASS - BLOWING. 
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Apparatus for estimation of sulphur in spent oxide, 
= 








SCIENTIFIC 


WORTHIES. 


The following is a list of the Steel Portraits that have appeared in the above Series :— 


MICHAEL FARADAY. 
THOMAS HENRY HUXLEY. 
CHARLES DARWIN. 

JOHN TYNDALL. 

SIR GEORGE GABRIEL STOKES. 


SIR CHARLES WHEATSTONE. 
SIR WYVILLE THOMSON. 
ROBERT WILHELM BUNSEN. 
LORD KELVIN. 





BARON ADOLF ERIK 
DENSKJOLD. 
HERMANN L. F. HELMHOLTZ. 
SIR JOSEPH DALTON HOOKER. 
WILLIAM HARVEY. 
SIR GEORGE B. AIRY. 
SIR CHARLES LYELL. . LOUIS R. AGASSIZ. 
EAN BAPTISTE ANDRE DUMAS. 
SIR RICHARD OWEN. 
JAMES CLERK MAXWELL. 
AMES PRESCOTT JOULE. 
ILLIAM SPOTTISWOODE. 


ARTHUR CAYLEY. 

SIR C. W. SIEMENS. 

JOHN COUCH ADAMS. 

JAMES JOSEPH SYLVESTER. 

DMITRI IVANOWITSH MEN- 
DELEEF. 

LOUIS PASTEUR. 

SIR ARCHIBALD GEIKIE. 

LORD LISTER. 

STANISLAO CANNIZZARO. 

PROF. VON KOLLIKER. 


NOR- 





N.B.-—-The Portraits of Sir A. Geikie, Lord Lister, Prof. Cannizzaro, and Prof. von Kélliker belong 
to a New Series and are Photogravures. 
Proof impressions of these, printed on India paper, may be had from the Publishers, price 5s. each; or the Set of 
81 Portraits in a Handsome Portfolio for £8, carriage paid. The Portfolio may be had separately, price 6s. 
Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE OF “NATURE,” ST. MARTIN’S STREET, LONDON, W.C. 
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Crown 8vo, aie 5s. per Vol. 
- 2 
THE INTERNATION j, 


SCIENTIFIC SERIES 
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I 


LATEST VOLUMES OF THE 


“INTERNATIONAL SCIENTIFIC 
SERIES.” 


Crown 8vo, 5s. per Volume. 


HANDBOOK OF GREEK AND LATIN 
PALZOGRAPHY. By Sir E. Maunpe 
THOMEeSON, K.C.B. With Tables of Alpha- 
bets and Facsimiles. Second Edition. 


A_HISTORY OF CRUSTACEA: Recent 
Malacostraca. By THomas R.R. STERBING, 
M.A. With 19 Plates and 32 Figures im 
Text. 

THE DISPERSAL OF SHELLS: an Inquiry 
into the Means of Dispersal possessed by 
Fresh Water and Land Mollusca. By H. 
Wautts Kew, F.Z.S. With Preface by A. 
R. Wa.ttack, F.R.S., and Ilustrations. 

RACE AND LANGUAGE. By Awnpre 
LEFEVRE, Professor in the Anthropologicad 
School, Paris. 

THE oy el OF PLANT STRUCTURES 
BY SELF-ADAPTATION TO THE EN- 
VIRONMENT. By Rev. G. HeEnsiow, 
M.A., F.L.S., F.G.S., &c., authors of “* The 
Origin of Floral Structures,” &c. 

ae Week PRESENT AND PAST. By 

v. T. G. Bonney, D.Sc.,-LL.D., F.R.S.. 
ow Professor of Geology at University 
College, London; Fellow of St. John’s 
College, Cambridge. 

ACONTRIBUTION TO OUR KNOWLEDGE 
OF SEEDLINGS. wd _ Sir 
Joun Lussock, a’, , M.P., 

THE ART OF MUSIC. ByC. =. BERT H 
Parry, Mus. Doc. 

THE POLAR AURORA. By ALFRED 
Ancor. Illustrated. 

WHAT IS ELECTRICITY? By Joun 
TrowsripGe, §.D. Harvard University. 
With many Illustrations. 

MEMORY. By F. W. Eprmce Green, 
M.D., author of ** Colour-Blindness.” With 
Frontispiece. 

ELEMENTS OF HYPNOTISM. By R. H- 
Vincent. Second Edition. Revised. 

suremotser. By Joun Mang, F.R.S., 

F.G.S., author of *‘ Earthquakes and other 
Earth Movements.” With 53 Figuses. 

ON BUDS AND STIPULES. By the Righ 
Hon. Sir Joun Lussock, Bart., MP.» 
F.R.S., author of ‘* Ants, Bees and Wasps! 
With many Illustrations. ([/# the Press. 

LONDON: 
KECAN PAUL, TRENCH, TRUBNER, & CO, 
LIMITED, 
[Paternoster House, Charing Cross Road. 


From WALTER scoTT’s List. 


THE CONTEMPORARY SCIENCE SERIES. Edited by HAVELOCK ELLIS 
Crown 8vo, Cloth, price 3s. 6d. Same Volumes 6s. 


TWO NEW VOLUMES NOW READY. 


Crown 8vo, Cloth price 6s. With a large number of Illustrations and Diagrams. 


THE NATURAL HISTORY OF DIGESTION. By A. LockHart GILLgspig, M.D., F.R.C.P. Ed., F.R.S, Ed. 


Crown 8vo, Cloth, price 6s. 


DEGENERACY : Its Causes, Signs and Results. By Prof. Euceng S. TaLBot, M.D., Chicago. With numerous Illustrations 


PREVIOUS gery 

The Evolution of Sex. uife Evolution of Marriage. 
pectrieity in ) ap 38. Bacteria and their Fay ae pt 6d. 
The Origin of the Aryans. et Education and Heredity. 

rey and d Expression. 38. 6d. The Man of Genius. 35. Os 

35. 6d. The Grammar of Science. 3s. 6d. 

Cailage © AF 35. 6d. ate Its Origin and Development. 
The Crim: . 6d, 38 
Sanity —t Insanity. 38. 6d. canoes: Past and Present. 3s. 6d. 
Hypnotism. Paniie Health Problems. 3s. 6d. 
Manual Tra Modern Meteo teorology. 35. 6d. 
The Science of ary y Tales. 35- 6d. The Germ-Plasm 
Primitive Pott. The Industries "of pina. 35. 6d. 








| 


‘Ge 


Man and Woman. 6s. 
Modern Capitalism. 3s. 6d. 
Thought- Magy mt 35. 6d. 
tive P: payehology. 6s. 
he Ori rigins of Invention. 3s. 6¢- 
The of the prem. 6s. 
| Evolution [. art. 





| Hallucinations aad “itusions. 6s- 


Psychol of the Emotions. 6s- 
The New A hata 6s. 
Sleep. 


LONDON: WALTER SCOTT, LTD. PATERNOSTER SQUARE. 





vi NATURE [ NovEMBER 3, 1898 


Sew Eiition, prepared to meat the requirements of the New | J H <'y E W A R D 5 
(1899) Syllabus of the London University Matriculation | : ° Ss Ss 


Examination. { M p oe oO V E D 


Just published, Crown 8vo, 388 pp., Cloth, 4s. 6d, 


CHEMISTRY FOR SCHOOLS. MICROSCOPE. 


Firm 
An INTRODUCTION to the PRICES : ¥ Stand 
[, J 


PRACTICAL STUDY OF CHEMISTRY. Stand and Case, only “Soy 8 
By C. HAUGHTON GILL, £4 10s. ; 


Late Assistant Examiner in Chemistry at the University of London, and 


_ NY Adjustment. 
Teacher of Chemistry and Experimental Physics in University College or, complete with : 

School. Tenth Edition. Revised and Enlarged by D. HAMILTO t 

JACKSON, B.Sc., Ph.D. (Heid.), Demonstrator of Chemistry, University 2 Eye-pieces, 


College, Bristol. With 100 Illustrations. 
2/3 and 1/6 
London : EDWARD STANFORD, 26 and 27 Cockspur Street, 
Charing Cross, S.W. Objectives, 





Fine 








Just Published, Royal 4to, ay Double Nose-piece, 
and Iris Diaphragm, 


SPECTRA OF eo te. 
THE SOUTHERN STARS, — 


With Tables ILLUSTRATED 
and Thirteen Double-page Plates. CATALOGUE 


on GRATIS. 


FRANK McCLEAN, F.R.S. J. H. STEWARD 


LONDON: EDWARD STANFORD, 406 STRAND; 457 WEST STRAND, W.C.; 
26 and 27 Cockspur Street, Charing Cross, S.W. 7 GRACECHURCH STREET, E.C., LONDON. 








RADIOGRAPHY. 


NEW LIST NOW READY. Price 32. D 0 UB L E B U LB 
TUBES. 
DOUBLE MERCURY BREAK. 


> Voltohm Installations. 


20-inch OUTFIT 


at work. 
TO BE SEEN AT 


Messrs. ISENTHAL, POTZLER, & CO., 


“85 MORTIMER STREET, CAVENDISH SQUARE, 
LONDON, W. 


THE SCIENTIFIC MAN'S, NATURALISTS, AND TRAVELLER'S CAMERA 
Stereoscopic Company's BINOCULAR, 


Because when ready to take 12 Pictures it weighs 19 ounces only. 


It is used like a Field Glass. Takes instantaneous and time exposures. Gives Pictures 7 in. by 5 in. 
when used with the simple printing and enlarging apparatus. Price £5 5s. only. Complete with enlarging 
apparatus, £10 10s. FREE Lessons to Purchasers. 
from R. BOWDLER SHARPE, Esq., LL.D., Assistant Keeper, Zoological Papaneny, Be wg 

“ March 4, 1898. 

“ I have received the remainder of the proofs of my photographs, and I must say that I am delighted with 
them. I consider it one of the best day’s work I ever did when I bought one of your ‘ Binocular’ Cameras. 
The ease with which it is worked, and the excellent results obtained, make it a most pleasurable accompani- 
ment of a summer's outing, and, in my case, go per cent. of my Norway photographs have come out beauti- 
fully, while even the small remainder cannot be considered failures. I think this is a grand result, when you 
cemember that I had little or no experience of photography, and had only time for an hour's instruction in 

our rooms the day before I sailed, and, further, that I had to make my own dark rooms in Norway.in the 
best way I could. Iam looking forward to having much pleasure this summer from the faithful “Binocular,’ 
and I have cecommended it to all my friends.” 


THE STEREOSCOPIC COMPANY, 


106 and 108 REGENT STREET, W., and 54 CHEAPSIDE E.c. CATALOGUES FREE. 
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DINES’ PATENT PRESSURE PORTABLE ANEMOMETER. 











For many years the want has been felt of a PORTABLE ANEMOMETER, by means of which the actual Velocity and 
Pressure of the Wind could be quickly ascertained. This want Mr. W. DINEs, who is well known for his anemometrical experi- 
ments, has met by his PATENT PRESSURE PORTABLE ANEMOMETER. 

One scale of the instrument shows directly the actual velocity of the wind ; the other (not shown in the woodcut) the pressure 
exerted in pounds per square foot. The instrument is used vertically, with the nozzle pointing towards the wind. 


FULL PARTICULARS SENT ON AprLiCA TION. 
PRICE oe : : . £3 10 O 


I... CASELLA : 
. SCIENTIFIC INSTRUMENT MAKER TO THE ADMIRALTY AND ORDNANCE, 


«xsouteaon, woxpox.” 147 HOLBORN BARS; LONDON, E.C. «1064 Holborn. 


The CAMBRIDGE SCIENTIFIC INSTRUMENT (By Leading 
COMPANY, LIMITED, | ‘SECOND -HAND isis 


| WATSON EDINBURGH STUDENT'S, £8 10s, £10, & £12 10s. 

Manufacturers of Seismographs, after the design of Professor | BECK’S No. 1 INTERNATIONAL STAND, £30. 
Ewinc, F.R.S., for automatically recording Earthquake | BECK’S No. 2 INTERNATIONAL, complete: with fittings, £26. 
Phenomena. ROSS'S LARGEST MODEL STAND, cost £100, complete, £45. 


HORIZONTAL PENDULUM SEISMOGRAPH. | ., teveon ¢ 00. 98 Bartle Building, yoo mena 
VERTICAL MOTION SEISMOGRAPH. | CLARKSON & CO., 28 Bartlett's Buildings, Holborn Circus, E.C. 
DUPLEX PENDULUM SEISMOGRAPH. 


These Instruments have been supplied to the Lick Observatory, | ’ : ‘ 
California; the University of Sydney, N.S.W.; | Fare includes seven days’ hotel accommodation and second- 
| 








£10 10s.—ROME TOURS. 
Organised by Dr. LUNN and Mr. PEROWNE. 


the McGill University, Montreal; &c. class return ticket wi@ Dover and Calais. Extensions to 
P ‘ enh agasy 1S : Florence, Venice, Naples, the Italian Lakes, and the Riviera, 
Write for Particulars and Illustrated Price Lists, to October 11.—SECRETARY, 5 Endsleigh Gardens, Euston,N.W.; 


. INSTRUMENT COMPANY, LTD., CAMBRIDGE. r | 47 St. Paul’s Churchyard, E.C.; 3 Charing Cross, W.C. ; end 


splaihe: 32 Piccadilly Circus, Ww. 


RONTGEN TUBES WITH VACUUM PHCNIX FIRE OFFICE, 


REGULATOR. | 9 LOMBARD ST., E.C., and 57 CHARING CROSS, S. W. 
(PROF. ZEHNDER’S PATENT.) ESTABLISHED 1782 
| MODERATE RATES. ABSOLUTE SECURITY. 
A a | ELECTRIC LIGHTING. RULES SUPPLIED. 

Be LIBERAL LOSS TLEMENTS. 
WILHELM & CO., | PROMPT PAYMENT OF CLAIMS. 

rr & r2 WESTMORLAND BUILDINGS, ALDERSGATE STREET, | SecreTaries—W. C. MACDONALD and F. B. MACDONALD. 
LONDON, E.C. LOSSES PAID OVER £20,000,000. 


PRACTICAL PHYSICS, 


“NIVOC” Rec. SPECIALITIES 


(SEE THAT THIS WORD IS ON EVERY ONE) 
ALUMINIUM PULLEYS 
FOR VARIOUS EXPERIMENTS. LARGE VARIETY. 











FOR CHEMICAL APPARATUS WRITE FOR NEW D'ARSONVAL 
SINGLE COILS, 7/6 CATALOGUE. 600 Pages and over 3500 Illustrations. GALVANOMETER. 


W. & J. GEORGE, iro, cate F. E. BECKER & C0,,“strrov cmon,” LONDON. 


WORKS-—32-36 Cambridge Street, and 18-15 Crescent, BIRMINGHAM. 
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TRILOBITES 


From the Upper Silurian of Dudley. 


Phacops Downingiz. 15. 6d. to 5s. 


Phacops caudatus, 15. 6d. to 155. 
Encrinurus variolaris, 15, 6d. to 


Acidaspis coronata, 2s. to 45. 

Calymene Blumenbachii, 38. 6d. 
125. 6d. Homolonotus, 3s. 6d. to 7s. 
A few Upper Silurian Crinoids, Corals, and Brachiopods. 


COLLECTIONS ‘TO ILLUSTRATE GEOLOGY AND 
PHYSIOGRAPHY. 


Catalogues Post Free. 


THOMAS D. RUSSELL, Mineralogist, 
_78 NEWGATE STREET, LONDON, E.C. 


MINERALOGY. 


Mr. HENSON has now some fine Crystals of Haddon Tourmalines, 
shaded Green and Red, beautifully Crystallised Orpiment, Native Sulphur, 
Rutile in Quartz Dioptase, Red and Yellow Wulfenites; also Sipylite, 
Rowlandite, and Thorite. 

ROCK CRYSTAL BALLS. BLOW-PIPE CASES AND 
APPARATUS. 
Collections for Prospectors. Lessons given. 


5s. to 











SAMUEL HENSON, 97 REGENT STREET, LONDON, W. 


ESTABLISHED 1840. 


BSSBES= RR BE Me KOR EDUCATIONAL 
AND 
SCIENTIFIC PURPOSES. | 
All Price Lists Free. | 
“‘The Complete Mineral Catalogue,” 186 pp-, 40 Illustrations, Name, 


Composition, and form of all known Minerals, with valuable Lists and | 
Tables. Post paid, paper, 1s. ; cloth, 2s. ; calf interleaved, 4s. 


DR. A. E. FOOTE, FO OTE 


1317 ARCH STREET, PHILADELPHIA, PA., U.S.A. 


EsTABLISHED 1876. 


PHYSIOGRAPHY and GEOLOGY. 


COLLECTIONS & MICROSCOPIC SLIDES 


As advised by Science and Art Directory, arranged by 


JAMES R. GREGORY & CO., | 


Mineralogists, &c., 
To Science and Art Department, British, Indian and Colonial | 


Museums, &c. 


NOVELTIES and RARE wee and PRECIOUS 


Mineral Specimens for M: , and Collect s, and all purposes . 
Rock Specimens and Microscopic Sections of Rocks and Minerais 


cut to order. 

NEW AND VALUABLE MINERAL SPECIMENS CONSTANTLY 
ARRIVING. 

Stores & Offices: 1 Kelso Place, KENSINGTON, W. 


New CaTALoGues AND Lists FREE. 


HOLLOWAY’S OINTMENT 
CURES 


Gout, Rheumatism, Lumbago, Sciatica, Cuts, 
Bruises, Sprains, &c. 
INVALUABLE FOR ALL SKIN DISEASES. 


Holloway’s Ointment and Pills may be obtained of 
all Medicine Vendors. 








WATKINS & DONCASTER, 


NATURALISTS, 


AND MANUFACTURERS OF 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS, AND ALL BRANCHES OF 
NATURAL HISTORY. 
SPECIAL SHOW-ROOM FOR CABINETS. 
i= Call or send for detailed Catalogue (66 pp.), Post free on 
application. . 
N.B.—For Excellence and Superiorit 


Apparatus, references are permitte 
Patrons, Museums, Colleges, &c. 


A LARGE STOCK OF INSECTS AND BIRDS’ EGGS. 
Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 


with true natural surroundings. All Books and Publications on Natura) 
History supplied. 


36 STRAND, LONDON, W.-C. 


(Five Doors from Charing Cross.) 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amceba, Arcella, Actinospharium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
or preserved by the best methods :— 


Sycon; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; Hormiphora(preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 





of Cabinets and 
to distinguished 











| Aphrodite,. Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 


Ligia Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pectens, 
Bugula, Crisia, Pedicellina; Holothuria, Asterias, Echinus ; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 
For prices and more detailed lists apply to 
Biological Laboratory, Plymouth 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. 


ESTABLISHED 1861. 


BIRKBECK BANK 


INVESTED FUNDS 
£10,000,000. 


The BIRKBECK ALMANACK, with full particulars, post free. 
FRANCIS RAVENSCROFT, Manager. 


THE DIRECTOR. 














THE PHYSICAL REVIEW. 


A JOURNAL OF EXPERIMENTAL AND THEORETICAL PHYSICS. 
Conducted by EDWARD L. NICHOLS, FREDERICK BEDELL, and ERNEST MERRITT. 


No. 1. Vol. VII. 


JULY 1898. PRICE 3s. net. 


Contents. 
On the Relation between Pressure, Current, and Luminosity of the Spectra of Pure Gases in Vacuum Tubes. By Ervin S. FERRY- 
—Ballistric Galvanometry with a Counter-Twisted Torsion System. By C. Barus.—An Application of Interference myeM, 
yj. N. 


to a Study of the Changes produced in Metals by Magnetization. 
Le ConTE:—A Quantitative Study of the High-Frequency Induction Coil. By W. P. Boynron.—New 


By J. S. Srevens.—An Harmonic Analyzer. 
Books. 


MACMILLAN AND CO., LIMITED, LONDON. 
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ORIENT COMPANY’S PLEASURE CRUISE, 


By their Steamship ZUS/TANZJA (3912 tons register), 


To the WEST INDIES and BERMUDA, 
Embarking Passengersat London (Tilbury), 11th January, and arriving 
back in London, 13th March, 1899. 

The following places will be visited :—-TENERIFFE, BARBADOS, 
TRINIDAD, GRENADA, ST. LUCIA, MARTINIQUE, SANTA 
CRUZ, JAMAICA, CUBA (Santiago), 
“ Winter afloat in the West Indies is most like a glorious summer, and at 
such a time--when yachts and steam launches are laid up at home—the trip, 
should be taken.”” 

Fares from 75 guineas. 

F. GRE and CO. Head Offices, 
Managers (ANDERSON, ANDERSON. and co.} Fenchurch Avenve. 


For passage apply to the latter Firm, at 5 Fenchurch Avenue, London. 
E.C.-; or to the West End Branch Office, 16 Cockspur Street, S.W. 


TO SCIENCE LECTURERS. 
HUGHES’ MOTO-PHOTOSCOPE FOR LIVING PICTURES. 


THE MOST PERFECT. 
No SuuttTer, therefore no Flickering. Superb Mechanism. 
The Moto-Photo Camera for taking the Pictures. Illustrated Lists, 2d, 


See Mr. HuGHes’ PATENT COMBINATION OPTICAL LANTERN, 
&c. Miniature Triple Lantern constructed for B. J. MaLpEn, Esq. ; great 
success. New Oxyhydrogen Microscope. Science Lanterns for Class 
Demonstration. Magnificent Results. Docwra Triple, Prize Medal, 
Highest Award. Supplied to the Royal Polytechnic Instituticn, Dr.H. Grat- 
TAN GUINNESS, Madame ADELINA Patti, &c., &c. Patent Pamphengos 
Science Lanterns. The Universal Lantern 4-inch Condensers, 4-wick Lamp, 
Portrait Combination front Lenses, 18s. 6d¢., Marvellous value. Science 
Lecture Sets. Novelties. The Lantern Kaleidoscope. Cheapest Lantern 
Outfits in the World. Grandly Illustrated Catalogue, over 180 choice En- 
gravings, 6d. ; are 34. List of 300 Lecture Sets, Science Subjects, 
Views, &c., 6d.; Postage, 2d.. Pamphlets Free.—W. C. HUGHES, 





SPECIALIST, Brewster House, 82 Mortimer Road, Kingsland, N. 


OPTICAL & SCIENTIFIC INSTRUMENTS. 





Spectrometers, Spectroscopes, Goniometers, Cathetometers, Optical 
Benches, &c., &c. Instruments for special purposes. constructed to Clients’ 
own designs. Price List on application. 

W. WILSON (formerly Foreman at Messrs. ELLIOTT Bros.) 
56 Crogsland Road, Chalk Farm, London, N.W. 


CONTRACTOR TO H.M. GOVERNMENT. 


BERMUDA, and MADEIRA. | 








——_—j———— 


W. G. PYE, 
Physical & Physiological Instrument Maker, 


30 ST. ANDREW’S STREET, CAMBRIDGE. 


STUDENTS’ WHEATSTONE 
BRIDGE bBOX. 
Aggregate 12,220 ohms 


Guaranteed ito I in 500. 


Platinoid Wire. 


Price £9 10s. 
sIMPROVED REFLECTING GALVANOMETER, 


for use with above, any resistance to 2000 ohms, £8. 


Galvanometer Shunts, Galvanometer es and Scales, 
Keys, Single Coils, Batteries, &c. 


Reliable Apparatus at low prices for teaching Mechanics, 
Hydrostatics, Heat, Optics, Magnetism and Electricity, as 
supplied to many of the leading Technical Institutes and 
Organised Science Schools. 


Lists Frae on application. Physiological List in preparation, 





THE MOST NUTRITIOUS. 


EPPS’S 


GRATEFUL—COMFORTING. 


COCOA 


BREAKFAST—SUPPER. 





RADIANT 
VACUUM 


| 
“OPTIMUS” INDUCTION COILS 


(Best London made) 


FOR RONTGEN X-RAY PHOTOGRAPHY. 


Inch Spark 2 


3 4 5 6 10 12 
Price £8 £10 £12 £14 £16 £28 £39 


Larger Coils to Order. 


FOGUS TUBES. 


RESULTS 


cuarantéen, 26/- 


ACCUMULATORS AND PRIMARY BATTERIES. 


PERKEN, SON & RAYMENT, 


99 HATTON CARDEN, 
HOLBORN CIRCUS, 


LONDON. 





LARGE MODEL ILLUSTRATING HERTZIAN WAVE MOTION. 


As designed by Prof. SILYANUS P. THOMPSON. 


Beautifully illustrating the propagation of the Wave, 
watched, from the Oscillator until it reaches the 


the progress of which may be 
Resonator and causes a 


responsive vibration. 





Apparatus for Hertz Experiments. 


Radiator and Coherer to Illustrate WIRELESS 


TELEGRAPHY. Syntonic Leyden Jars with Air-gap Tuning Slide, &c. 





HBARVE WZ 


a PEAE.. 


(BY APPOINTMENT TO THE ROYAL INSTITUTION OF GREAT BRITAIN), 
GOVERNMENT CONTRACTORS, &c., 


56 CHARING CROSS ROAD, LONDON, W.C. 
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MACMILLAN & CO”S BOOKS 


FOR 


STUDENTS OF PHYSICS. 


A PRIMER OF PHYSICS. By B. 


STEWART. Illustrated. With Questions. Pott 8vo. 1s. 


LESSONS in ELEMENTARY 
PHYSICS. By BALFOUR STEWART, LL.D., F.R.S. 
With a coloured spectrum. New and Enlarged Edition. 
Feap. 8vo. 45. 6d. QuEsTIONS. By T. H. Core. 
Pott 8vo. 2s. 

of 


ELEMENTARY COURSE 
PHYSICS. Edited by Rev. J. C. P. ALDOUS, M.A., 
Chief Instructor H.M.S. Britannia. Ex. cr. 8vo. 75. 6d. ; 
or Part I. MECHANICS, PROPERTIES OF MATTER, 
HYDROSTATICS, HEAT. By Rev. J. C. P. ALpous, 
M.A. 45. 6d. Part If, WAVE MOTION, SOUND 
AND LIGHT. By W. D. Eccar, M.A. 2s. 6d. Part III. 
MAGNETISM, AND ELECTRICITY. By F. R. 
BARRELL, M.A., B.Sc. 2s. 6d. 


An INTRODUCTION to PRACTICAL 
PHYSICS, for use in Schools. By D. RINTOUL, M.A., 
Assistant-Master at Clifton College, and sometime Fellow 
of Corpus Christi College, Cambridge. Globe 8vo. 2s. 


ELEMENTARY PRACTICAL PHY- 


SICS. By R. A. GREGORY, F.R.A.S. 4to. 25. 6¢. 


ELEMENTARY GENERAL PHY- 
SICS. By A. T. SIMMONS, B.Sc., and LIONEL M. 
JONES, B.Sc.» Gl. 8vo. 35. 6d. 


INTERMEDIATE COURSE OF 


PRACTICAL PHYSICS. By Prof. A. SCHUSTER, 
F.R.S., and C. H. LEES, D.Sc. Cr. 8vo. 55. 
2s. 6d. 


PHYSICS NOTE BOOK. 4to. 
net. 

LESSONS in ELEMENTARY PRAC- 
TICAL PHYSICS. By BALFOUR STEWART, 
LL.D., F.R.S., andW. W.H.GEE. Vol. I. GENERAL 

. PHYSICAL PROCESSES. Crown 8vo. 6s. Vol. II. 
ELECTRICITY and MAGNETISM. Crown 8vo. 7s. 6d. 
Vol. III. Part I. PRACTICAL ACOUSTICS. By C. 
L. BARNES, M.A. 4s. 6d. 


PRACTICALPHYSICS forSCHOOLS 
and the JUNIOR STUDENTS of COLLEGES. By 
BALFOUR STEWART and W. W. HALDANE GEE. 
Gl. 8vo. Vol. I. ELECTRICITY AND MAGNETISM. 
2s. 6d. 


The ELEMENTS of PHYSICS. A 
College Text-Book. By E. L. NICHOLS and W. S. 


FRANKLIN. In Three Volumes. Vol. I. Mechanics 
and Heat. Demy 8vo. 6s. net. 


The OUTLINES of PHYSICS. By 
E. L. NICHOLS. Crown 8vo. 7s. 6d. net. 


ELEMENTS of THEORETICAL 


PHYSICS. By Prof. CHRISTIANSEN. Translated by 
W. F. Macig, Ph.D. 8vo. 12s. 6d. net. 


A LABORATORY COURSE in 


EXPERIMENTAL PHYSICS. By W. J. LOUDON, 
B.A,, and J. C. MCLENNAN, B.A. 8vo. 8s. 6d. net. 


QUESTIONS and EXAMPLES on 
EXPERIMENTAL PHYSICS: Sound, Light, Heat, 
Electricity, and Magnetism. By B. LOEWY. Fcap. 8vo. 2s, 


A GRADUATED COURSE of 
NATURAL SCIENCE for ELEMENTARY and TECH- 
NICAL SCHOOLS and COLLEGES. By B. LOEWY. 
Part I. FIRST YEAR’S COURSE. Gl. 8vo. 2s. 
Part II. 2s. 6d. 


An 





LABORATORY MANUAL of 
PHYSICS and APPLIED ELECTRICITY. Edited by 
E. L. NICHOLS... Vol. I. JUNIOR COURSE IN 
GENERAL PHYSICS. By E. Merritt and F. J. 
ROGERS. 12s. 6d. net. Vol. II. SENIOR COURSE. 
By G. S. Moer, F. Bepe.i, H. J. Horcukiss, C. P- 
MATTHEws, and the Epitor. 8vo. 12s. 6d. net. 

On LABORATORY ARTS. By Prof. 


RICHARD THRELFALL, M.A. Cr. 8vo 6s. 


UTILITY of QUATERNIONS in 
PHYSICS. By A. McAULAY, M.A. 8vo. 55. net. 


APPLICATIONS of DYNAMICS to 


PHYSICS and CHEMISTRY. By Prof. J. J. THOM- 
SON, M.A., F.R.S. Cr. 8vo. 75. 6d. 
By Prof. 


PHYSICS: Advanced Course. 
GEO. F. BARKER. 8vo. 215. 

A TEXT-BOOK of the PRINCIPLES 
of PHYSICS. By ALFRED DANIELL, M.A., LL.B., 
D.Sc., F.R.S.E. Third Edition, Medium 8vo. 21s. 

PHYSICS for STUDENTS of MEDI- 


CINE. By ALFRED DANIELL, M.A., LL.B., D.Sc., 
F.R.S.E. Feap. 8vo. 45. 6d. 


LECTURES on some RECENT AD- 
VANCES in PHYSICAL SCIENCE. By P. G. TAIT, 
M.A., Sec.R.S.E. Third Edition. Crown 8vo. 9s. 


PRACTICAL LESSONS in PHY- 
SICAL aa By ALFRED EARL, M.A. 
Illustrated. r. 8vo. 5s. 


ILLUSTRATIONS OF THE C.GSS. 
SYSTEM OF UNITS WITH TABLES OF PHYSICAL 
CONSTANTS. By Prof. J. D. EVERETT, F.R.S. 
New Edition. - Ex. fcap. 8vo.- -5s. 

NUMERICAL .TABLES and CON- 
STANTS IN ELEMENTARY SCIENCE. By S. LUP- 
TON, M.A. Ex. feap. 8vo. 2s. 6d. 

EXAMPLES IN PHYSICS. With 
Answersand Solutions. By D. E. JONES, B.Se. Second 
Edition, revised and enlarged. Feap. 8vo. 35. 6d. 

ELEMENTARY LESSONS in 
HEAT, LIGHT, and SOUND. By D. E. JONES. 
Gl. 8vo. 2s. 6d. HEAT, separately, sewed, ts. 

LESSONS in HEAT and LIGHT. 
For Matriculation Students. ByD.E. JONES. Gl. 8vo. 


35. 6d. 
HEAT. By Prof. P. G. Tarr. 


8vo. 6s. 
The THEORY of HEAT. By Prof. 
17s. net. 


THOMAS PRESTON, M.A. (Dub.). 8vo. 


The THEORY of SOUND. By Lorp 
RAYLEIGH, F.R.S. Second Edition. Two vols. 8vo. 


12s. net each. 
The THEORY ‘of LIGHT. By Prof. 
8vo. 155. net. 


T. PRESTON, M.A. Second Edition. 


LIGHT VISIBLE and INVISIBLE. 


By Prof. SILVANUS THOMPSON. Illustrated. Cr. 
8vo. 6s. net. 


LIGHT: 


Crown 


a Course of Experimental 
Optics, chiefly with the Lantern. By LEWIS WRIGHT. 
Illustrated. New Edition. Cr. 8vo. 7s. 6d. 


MACMILLAN AND CO., LIMITED LONDON. 
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MACMILLAN AND CO’S NEW BOOKS. 


RUDYARD KIPLING’S NEW BOOK. 
THIRTY-FIRST THOUSAND. 


THE DAY’S WORK. 


Crown 8vo, 6s. 


THE EGYPTIAN SOUDAN;; its Loss and Recovery. Including a rapid Sketch 
of the History of the Soudan ; a Narrative of the Dongola Expedition, 1896; a Full Account of the Nile Expeditions, 
1897-98. By HENRY S. L. ALFORD, Lieut. Royal Scots Fusiliers, and W. D. SWORD, Lieut. North Stafford 
Regiment. With numerous Illustrations, Portraits, and Maps. §8vo, 10s. net. 

THE CRISIS IN FRANCE. 


MR. BODLEY’S FRANCE. In Two Vols., demy 8vo, 21s. net. 

NINETEENTH CENTURY.—“ Admirable volumes, of the highest merit as a standard guide to French political 
institutions.” 

LE TEMPS.—*“ Un hommage magnifique aux vertus de notre race.” 


OPULAR HANDBOOK TO THE TATE GALLERY. 


NATIONAL GALLERY OF BRITISH ART. By Epwarp T. Coox. Being 


a Companion Volume to the same Author’s ‘‘ Popular Handbook to the National Gallery.” Crown 8vo, 5s. 
NOW READY, SECOND EDITION, WITH NUMEROUS ADDITIONS AND ALTERATIONS. 


A HISTORY OF CHEMISTRY FROM EARLIEST TIMES TO THE 


PRESENT DAY. Being also an Introduction to the Study of the Science. By ERNST VON MEYER, Ph.D., 
Professor of Chemistry in the Technical High School, Dresden. Translated, with the Author’s sanction, by GEORGE 
M‘GOWAN, Ph.D. Second English Edition translated from the Second German Edition, with numerous Additions and 
Alterations. 8vo, 15s. net. 

SPEAKER.—“ A standard book on the subject. .. . In the main the conclusions of Professor von Meyer are hardly likely 
to be disputed, for they are obviously the outcome of wide knowledge, independent research, and sound judgment. .. . Dr. 
M ‘Gowan has rendered the original text of the book into excellent English, and the marks of more than ordinary care preve vail on 
almost every page.’ 


AN INTRODUCTION TO THE SCIENCE AND PRACTICE OF QUANTI- 


TATIVE CHEMICAI. ANALYSIS. ZJVORGANIC. By CHAPMAN JONES, F.I.C., F.C.S. (London and 
Berlin), &c. Crown 8vo, 6s. 


GEOLOGY FOR BEGINNERS. By W. W. Warts, M.A., F.G.S., formerly 
Lecturer to the Cambridge University Extension, and Member of Her Majesty’s Geological Susvey, and now Assistant- 


Professor of Geology at the Mason University College, Birmingham. WwW ith 310 Illustrations. ‘Globe 8vo, 2s. 6d. 
NATURE.—* One of the best introductions to the science ever written.’ 


THE LIVING ORGANISM. An Introduction to the Problems of Biology. By 


ALFRED EARL, M.A., late Scholar of Christ’s College, Cambridge; of the Inner Temple, Barrister at Law. 
Crown 8vo, 6s. 


FOUR-FOOTED AMERICANS AND THEIR KIN. By Maser Oscoop 


WRIGHT. Edited by FRANK M. CHAPMAN. Illustrated by ERNEST SETON THOMPSON. Crown 8vo, 7s. 6d. 


AN INTRODUCTORY LOGIC. By James Epwin Creicuton, Sage Professor of 


Logic and Metaphysics in Cornell University. Crown 8vo, 5s. net. 


DIFFERENTIAL AND INTEGRAL CALCULUS, FOR TECHNICAL 


SCHOOLS AND COLLEGES. By P. A. LAMBERT, M.A., Assistant- Professor of Mathematics, Lehigh University. 
Crown 8vo, 7s. 6d. 





MACMILLAN’S MAGAZINE. 


No. 469. NOVEMBER. Price 1s. 
CONTENTS. 
THE TREASURY-OFFICER’S WOOING. By Ceci. THE CAPACITY OF SAVAGES. By FREDERICK BoyLe. 
Lowis. Chapters XVIII.-XX. WOLF-CHARLIE. 
LIMITED versus UNLIMITED LIABILITY. By SpencerR THE INSANITY OF THE CRIMINAL. By Dr. Yonce. 
BRODHURsT. DOMESTICITY. By SterpHEN Gwynn. 
LOVE-MAKING IN IRELAND. By Micwagt Mac- IN THE TIME OF THE ENGLISH. 
DONAGH. MY INDIAN GARDEN. ByG., A. Levetr Yeas. 


THE TEMPLE BAR MAGAZINE. 


Price 1s. Contents of No. 456, for NOVEMBER, 1898. 
- YOUNG APRIL. Chapters Seif . A SUMMER AMIDST THE SABINES. 
z. AN APOSTLE OF THE JEWS. . THOMA RITTON 
3} SOMEONE HAD BLUNDERED. A perweonde ig Sogn 
. IN THE COUNTRY OF LAURENCE STERNE., 9 a *; 
5. CURED AT ROYAT. 10. ROMAN LETTER WRITERS OF TO-DAY. 
- OPTIMISTS AND PESSIMISTS. 11. HER MEMORY. Conclusion. 


MACMILLAN AND CO., LIMITED, LONDON. 
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ATWoOoOoOD MACHINE. 


uives Accurate Results, Small Space required, Fastens to Wall, Length 8 to 9 Feet, Electric Release, Sliding Platforms, Weights. 
and Overweights, Balaneed Wheel, Levelling pret hang Graduated, £3 15s.; not Graduated, £3 5s. (nett.) 
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y New and interesting Speci- 


New Sets of Slides illustratin 
AUSTRALIA. 


BRANCHES: 


Brewery Fermentati 
16 FORREST ROAD, EDINBURGH: 


Public Health Subjects. 
(Established 1837), 
313 High Holborn, London, W.C. 


Post free on application. 


SOLE MANUFACTURERS OF THE 

Edition of Catalogue (No. 3) is now ready. 
Post free on application to 

W. WATSON & SONS 


EDINBURGH STUDENT’S 
VAN HEURCK MICROSCOPES 


made in Eight forms at Prices va 
78 SWANSTON STREET, 


TRIPLE NOSE-PIECE, 20s. 
The New Edition of Watson’ 


Microscopes (No. 2) 
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CROSS LEWYV’S OL NES. 


PORTABLE OIL ENGINES. Suitable for all classes 
ECONOMICAL, of Agricultural 


POWERFUL, tie tt  \ ENS | Work. 
EFFICIENT. a 


REFERENCES, dc., ON 


Cost of Working: APPLICATION 


HALF-PENNY per Horse 
Power per Hour. 


CROSSLEY BROS., 


THE 


| SERIES Il. 7/6. 


BRITISH DESIGN AND WOREMANSOIEIP. 
Is the best All-round Lens for either Professional or Amateur use. 

Each lens will give perfect definition with fe// aperture to the extreme corners.of the plate 
it is sold to cover ; with smaller stops it will cover at least two sizes larger, giving perfect sharp- 
ness all over the plate, and thus becoming a wide-angle lens of the highest excellence. Either 
combination may be used separately, giving foci of about 1} and 2 times the length of that o! 
the lens when used intact. The advantage of thus being able to choose the best point of view, 
irrespective of distance, will be at once apparent to the artistic worker. 

EQUIVALENT TO FOUR LENSES AT THE PRICE OF ONE. 


Eleven Sizes are now ready from 3} to 18 inches eq. focus. 


~ CATALOGUE OF HIGH-CLASS CAMERAS AND LENSES, POST FREE. 


J. H. DALLMEYER, Ltd, 25 NEWMAN STREET, OXFORD STREET, LONDON, W. 
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THE “NEWTONIAN” 


UNIVERSAL SCiEnCs LANTERN 


(IVES & a Ss 
PATEN 


Complete for Slides, Microscopic Objects, and Spectra. 


For Lecturers on ht, Colour, and Colour Photography, & 
Sole Makers: NEWTON & CO., 3 FLEET STREET, LONDON. 


‘GRIFFIN’S NEW FORM OF APPARATUS © 
For the ABSOLUTE 


EXPANSION OF SOLIDS 


(Weedon’s Patent). 





One great merit in the design of this Apparatus is that it is a purely 
Vechanical method, and does not depend at all upon Optical methods of 
1agnification that .so frequently are a difficulty in early Practical Physics 

rk, The measurement reduces itself to the readings of two Micrometer 
Screws. 


A DIRECT MECHANICAL METHO 
ABSOLUTE READINGS. “OBTAINED. 
SIMPLEST DESIGN. 
Write for Particulars and Specimen Curves obtained, 
“SOLE MAKERS: 
JOHN J. GRIFFIN & SONS, LC 
20-26 SARDINIA STREET, LONDON, W.C. 








~ NALDER BROS. & CO., Lro. 
16 RED LION STREET, LONDON, E.C. 











"THE N.C. S. PATTERN OF THE TROTTEN BAR PHOTOMETER. 


| This was the Instrument selected by the General Post Office for their 


| tests on Incandescent Lamps. (See £/ectrician, October 2, 1896, p. 738.) 
| _ Much easier to read than either the shadow or grease-spot instrument. 

| Complete with Scale mounted on Bar. and 100 Volt Standardised Lamp. 
Price £9. 

| WrITE FoR CATALOGUE. Cable Address. “Secoum, Lonpon.” 


No Agents, U.S.A. This Instrument delivered anywhere in U.S.A., but 
with unmounted Scale, for $54. 


THE TOURIST'S ANEROID. 


(WHITESIDE-COOK'’S. ) 





For Measuring Altitudes without Calculation. 


New I.itustraTepD Price Lists Free sy Post. 


Made only by 


NEGRETTI & ZAMBRA, 


SCIENTIFIC INSTRUMENT MAKERS to THE QUEEN, 
38 HOLBORN VIADUCT, E.C. 


BRANCHES : 46 CORNHILL; 122 REGENT STREET. 
NEGRETTI & ZAMEBRA’S “‘ Illustrated Catalogue,” 600 Pages, 
1200 Engravings, Price 5s. 6d. 

Telephone: No. 6583. Telegraphic Address: ‘‘ Necrett1 London.” 
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GLAMORGAN COUNTY COUNCIL. 
APPOINTMENT OF BACTERIOLOGIST. 


The Glamorgan County Council is desirous of engaging a competent 
Bacteriologist who will work in tne Council’s Laboratory at Cardiff under 
the direction of the County Medical Officer. 


Candidates must be able to undertake the Chemical. Microscopical and | 


Bacteriological Examination and Analysis of Water, Air, Soil, Sewage and 
other effluents, Milk, Tuberculous Meat, Diseased Tissues, Pathological 
Substances, Specimens for the purposes of Diagnosis, &c., and other examin- 
ations of a like nature. 

Preference will be given to Candidates with practical experience in the 


working and management of a Public Health Laboratory, and to those | 


possessing high-class qualifications in the various branches of science that 
are requisite in such a department. 

The successful Candidate's whole time will be at the disposal of the 
‘County Medical Officer, and he will not be entitled to hold any other 
appointment or engage in private practice without the express written 
permission of the County Council. 


Medical Officer as the Council may from time to time direct him to perform. 


The appointment will be terminable at any time by three months’ notice | 


-on either side. 

The Salary is £250 a year. No pension is attached. 

Applications, stating age, qualifications, and previous experience, accom- 
‘panied by copies of three recent testimonials, are to be sent to me by the 
28th day of November, 1898, and the successful candidate must be prepared 
to commence his duties on the rst of January, 1899. 


} 
Personal canvassing, direct or indirect, of members of the County 


‘Council, will be a disqualification. 
T. MANSEL FRANKLEN, Clerk of the County Council. 
Glamorgan County Offices, Cardiff, 
3rst October, 1898. 


THE ELECTRICAL 
AND 
GENERAL ENGINEERING COLLEGE, 


AND 
EXPERIMENTAL ENGINEERING 


WORKS, 
2 and 4 PENYWERN ROAD. EARL’S COURT, 
LONDON, S.W., 


Trains Students for Electrical, Mechanical and Mining Engineering. 

Develops Electrical and Mechanical Patents. 

Constructs Experimental and Special Machinery and Models to 
Specification. 


UERNMORE LONDON BRANCH at 

a 24 CHANCERY LANE, W.C. 
Tuition by JOHN GIBSON, M.A. (First Class, Camb.), and G. LOLY, B.A 
4First Class, London), for all Public Examinations. Special Instruction 
dn Scientific Agriculture for successful practical Agriculture and Forestry 
in the British Islands or the Colonies; also in Geology, Botany, &c., 
Practical, Chemical, and Physical Laboratories. The ‘‘ State Corre- 
spondent” and Higher Examination Journal gives up-to-date particulars 
of all the leading C.S. and other Examinations. Price 2$d., post free. 
Prize of One Guinea for competition each month; Special Prize of Pive 
‘Guineas each June and December. 


MATRICULATION B.A. &. B.Sc. 


PREPARATION by CORRESPONDENCE and ORAL TUITION 
Fra +h peter INDIVIDUAL SYSTEM. Fees based on success 
if desired. 

The STAFF includes Graduates of Oxford, Cambridge, London, and 
‘Royal Universities. 

SINGLE SUBJECTS TAKEN: Latin, Greek, French, German, 
Italian, English, Mathematics, Sciences, Logic, Psychology, Political 
Economy, &c. 

For Terms, Testimonials from successful Pupils, &c., address Mr. J. 
Cuarveston, B.A. (Lond. and Oxon.), The Burlington Classes, 27 
“Chancery Lane, London, W.C. 


CHEMISTRY, PHYSICS, and BIOLOGY. 
—Coaching for all Examinations, Conjoint Board, Durham, Dublin 
Cambridge, Army, University of mdon, &c., Theoretical and 
Practical. Small Classes or Private Tuition. Well-equipped Labor- 
atories. Practical Forensic Medicine.—‘ R. C.,” 9 Heathcote Street, 
Gray's Inn Road, W.C. 


WANTED.—An Experienced Curator to do 


temporary Work in a Local Museum. Good Salary.—Apply, ‘‘D ,” 
Nature Office. 


CURATORSHIP, or similar Appointment, 


to Local or Private Museum, required.— Address, B. W. Priest, 
at Elgin Avenue, 


RESEARCH, CHEMISTRY, & PHYSICS. 
—Well-fitted Laboratories can be used for Research at any hours con- 
venient to Workers. Workshop for making Apparatus. Electric 
a for Experiments.—‘*T.,” 9 Heathcote Street, Gray's Inn Road, 


A. 


























ELECTRICAL ENGINEERING. 

The ELECTRICAL STANDARDIZING, TESTING, and TRAINING 
INSTITUTION, 8 CHARING CROSS ROAD, LONDON. 
(Proprietors—Syndicate of Electrical Engineers, Ltd.) 

Boarp oF ConTROL. 
The Rt. Hon. the Earl of CRAWFORD, K.T., F.R.S., Chairman. 
The Rt. Hon. Lord Castletown. Hugh Erat Harrison. 
The Hon. R. Brougham, Francis Ince. 
Robert Hammond. William O. Smith. 

Affords a Theoretical and Practical Training, and qualifies the Sons of 
Gentlemen for Appointments in Mechanical and Electrical Engineering. 
After the Preliminary Training in Theory at the Institution, Students go 
through a Practical Course, first in the Mechanical Engineering Works and 
subsequentl the Electrical Works, the Institution being associated with over 
50 leading Firms and Engineers for this purpose. They are thus brought 
directly into association with promi Cc ies and Firms, and secure 


. * . all . 
an introduction to the Profession under the most favourable auspices. 








\ | APPOINTMENTS HAVE BEEN SECURED, FOR OVER 80 PER 
The Appointee’s duties will include all such duties under the County 


CENT. OF THE STUDENTS who have completed their Course since 
the foundation of the Institution, and applications continue to be received 
for competent men. Prospectus on application. The new Session has 
just commenced. 


MEMOR 


(LOISETTE’S SYSTEM), 
THE SCHOOL OF MEMORY TRAINING, 
zo Berners Srt., Oxrorp St., Lonpon, W. 


SCIENTIFIC DEVELOPMENT OF THE NATURAL MEMORY. 

The late Rd. A. Procror (Editor of Knowledge) said: “I have no 
hesitation in thoroughly recommending the system.” 

Success aT Exams. Minp WANDERING CuRED. SPEAKING WITHOUT 
Notes. How to successfully study all Branches of Science, MATHE- 
matics, Ciassics, &c. Prospectus post free on application to the Secretary 


The GREATEST LANTERN NOVELTY in the MARKET 


Is THE 


AERIAL GRAPHOSCOPE 


(BRUCE’S PATENT), 


Showing Lantern Pictures in SPACE and BOLD RELIEF without 
a Sereen, and weird Ghost Effects and Fairy Like Visions. 








Exhibited with enormous success at the Soirées of the Royal Society, the 
Royal Institution, Royal Photographic Society, Society of Arts, British 
Association, Crystal Palace, Birmingham and Midland Institute, &c. 

Supplied to Owens College, Manchester : Queen’s Theatre, Manchester ; 
Hermann’s Magical Entertainment, New York, &c. 

The Apparatus can be purchased outright or let out onhire. Exhibitions 
can also ~ arranged at all kinds of Entertainments, Soirées, Photographic 
Exhibitions, &c., with experienced Operators. 

The Inventor, Mr. Exic Stuart Bruce, M.A. Oxon., F.R.Met.Soc., 
is also prepared to accept Engagements for his Illustrated Lecture on the 
subject. 

he Instrument forms the most perfect method of illustrating the 
phenomena of Persistence of Vision to large audiences, introducing effects 
which are not visible in other instruments, such as the difference in intensity 
between real and incidental images, the gradual fading of incidental images, 
the curious multiplication phenomena, &c. 

For Prospectus, and unanimous complimentary criticisms of the entire 
London Press, apply to 


E. S. BRUCE, Esq., 19 CAMPDEN House Roap, 
KENSINGTON, LONDON, W. 


~ TO SCIENCE LECTURERS. 
HUGHES’ MOTO-PHOTOSCOPE FOR LIVING PICTURES. 


THE MOST PERFECT. 
No Suutter, therefore no Flickering. Superb Mechanism. 

The Moto-Photo Camera for taking the Pictures. Illustrated Lists, 2. 
See Mr. Hucues’ PATENT COMBINATION OPTICAL LANTERN, 
&c. Miniature Triple Lantern constructed for B. J. 
success. N Oxyhydrogen Microscope. i 
Demonstration. Magnificent Results. Docwra Triple, Prize 
Highest Award. Supplied to the Royal Polytechnic Institution, Dr.H.Grat- 
TaN GUINNESS, Madame Apg.ina Patti, &c., &c. Patent Pamphengos 
Science Lanterns. The Universal Lantern 4-inch Condensers, 4-wick Lamp, 
Portrait Combination front Lenses, 18s. 6d¢., Marvellous value. Scienc« 
Lecture Sets. Novelties. The Lantern Kaleidoscope. Cheapest Lantern 
Outfits in the World. Grandly Illustrated Catai , over 180 choice En- 

avings, 64. ; ee 34. List of 300 Lecture Sets, Science Subjects, 

iews, &c., 6d.; Postage, 2ad.. Pamphlets Free.—W. C. HUGHES, 
Srectaist, Brewster House, 82 Mortimer Road, Kingsland, N. 


METEORITES. 


A small Collection to be disposed of; can be seen, or pat- 
iculars obtained from 


MR. HENSON, 97 RECENT STREET, LONDON, W. 
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DAVENPORT-STEWARD 
UNIVERSAL 
ARC 


LAMP 


FOR 
HIGH-CLASS 
OPTICAL 
PROJECTIONS, 


For 
either Direct 
or Alternating 

Currents. 


ILLUSTRATED CATALOGUE OF OPTICAL LANTERNS 
AND APPARATUS POST FREE 


X-RAY APPARATUS. 


J. H. STEWARD, 
408 STRAND; 457 WEST STRAND, W.C.; 


7 GRACECHURCH STREET, E.C., LONDON. 





The CAMBRIDGE SCIENTIFIC INSTRUMENT 
COMPANY, LIMITED, 


Manufacturers of svekernte after the design of Professor 


Ewinc, F.R.S. 
Phenomena. 


HORIZONTAL PENDULUM SEISMOGRAPH. 
VERTICAL MOTION SEISMOGRAPH. 
DUPLEX PENDULUM SEISMOGRAPH. 


These Instruments have been supplied to the Lick Observatory, 
California; the University of Sydney, N.S.W.; 
the McGill University, Montreal; &c. 


Write for Particulars and Illustrated Price Lists, to 


_ “INSTRUMENT COMPANY, LTD., CAMBRIDGE.” 
J. SWIFT & SON 


(SPECIALLY APPOINTED TO THE WAR OFFICE), 


—, SPOCHROMATIO, Oil 
fk. B°QBs ose - = 

N BWLY.OOMPUTED PA 
APLANATIC, 1/12” Oil 4 
Minimum N.A. 1°30. ... rice 
BEWty COMPUTED 1/8” Oil 
Imm. N.A. 1°26... Price 
MICROSCOPES waianns with 
Two Objectives, Ocular and Iris 
Diaphragm, in Cabinet, from one 
Oro ae CAMERA 

UCIDA .. : 


Price 


-» for automatically recording Earthquake 





6 0 
3 0 


For Particulars and Prices of Microscopes, 
apply 
UNIVERSITY -OPTICAL WORKS, 
81 TOTTENHAM COURT ROAD, W. 


New Edition, prepared to meet the requirements of the New 
(1899) Syllabus of the London University Matriculation , 
Examination. 


Just published, Crown 8vo, 388 pp., Cloth, 4s. 6d, 


CHEMISTRY FOR SCHOOLS. 


An INTRODUCTION to the 
PRACTICAL STUDY OF CHEMISTRY. 
By C. HAUGHTON GILL, 


| Late Assistant Examiner in Chemistry at the University of London, and’ 
| Teacher of Chemistry and Experimental Physics in Univers ry! College 


| School. Tenth Edition. - Revised and Enlarged by D. HAMILTO}D 
JACKSON, B.Sc., Ph.D. (Heid.), Demonstrator of Chemistry, University 
College, Bristol. With 100 Illustrations. 





London: EDWARD STANFORD, 26 and 27 Cockspur Street, 
Charing Cross, S.W. 


With 252 Illustrations. 
THE 


STRUCTURE AND CLASSIFICATION 
BIRDS. 


By FRANK E. BEODARD, M.A., F.R.S., 
Prosector and Vice-Secretary of the Zoological Society of London. 


LONGMANS, GREEN, & CO., London, New York, 
and Bombay. 


ENLARGED AND REVISED EDITION. 
Crown 8vo. Price 128, 


ELECTRICAL ENGINEERING 


| For Electric Light Artisans and Students. 


With 359 Illustrations. 
‘By W. SLINGO and R. BROOKER. 
LONDON: LONGMANS, GREEN, AND CO. 


W. G. PYE, 


| uN SCIENTIFIC INSTRUMENT MAKER, 
30 ST. ANDREW’S STREET, 
CAMBRIDGE. 





Just Published. Svo. Price 215. net. 














Apparatus especially adapted for 
Teaching Purposes at Moderate 
Prices. 


PRICE LISTS FREE ON 


TANGENT GALVANOMETER, £2 10. APPLICATION. 
With apa and 


C0SS0 X-RAY TUBES Samana 


ra as supplied to J. Mackenzie “Davidson, 
ACTUAL MAKER, 


67 FARRINGDON sam 
ROAD, E.C. = 


MERCURY PUMPS, 
EXPERIMENTAL AND SCIENTIFIC GLASS- BLOWING. 


OPTICAL & SCIENTIFIC INSTRUMENTS. 


Spectrometers, Spectroscopes, Goniometers, Cathetometers, Optical 
Benches, &c., &c. Instruments for special purposes constructed to Clients” 
designs. Price List on application. 

re of (formerly Foreman at Messrs. ELLIOTT Bros.) 
56 Crogsland Road, Chalk Farm, London, N 
CONTRACTOR TO H.M, GOVERNMENT. 
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Griffin’s Scientific and Technical Works. 


NOW READY, in Large Crown 8vo, 8s. 6d. 
With numerous I]lustrations and Examination MITH” 
THE ART OF THE GOLDSMITH AND 
EWELLER. A Treatise on the Manipulation of Gold inthe Various 
rocesses of Goldsmith's Work, and the Manufacture of Personal 
Ornaments, &c. For the use of Students and Practical Men. By 
THOS. B. WIGLEY, Head Master of the Jewellers and Silver- 
smiths’ Association Technical School. Birmingham. Assisted by 
ii H. STANSBIE, B.Sc. (Lond.), F.1.C., Lecturer at the Birmingham 
funicipal Technical School. 
“4 workmanlike and thorough-going text-book.’” 


EDITED BY PROF. ROBERTS. AUSTEN, C.B., F.R.S. 
In Large 8vo. Handsome Cloth. With lilustrations. 
INTRODUCTION TO THE STUDY OF 


METALLURGY. Bythe EDITOR. Fourtu Epition. rss. 


GOLD (The Metallurgy of). By T. Kirke 
ROSE, A.R.S.M., D.Sc., Assistant Assayer of the Royal Mint. 
Tuirp Epition, Revised and Enlarged. ats. 

IRON (The Metallurgy of). 


TURNER, A.R.S.M., F.1.C. 16s. 
*,* Other Volumes in Preparation. 


ELEMENTS OF METALLURGY. By J. 
A. PHILLIPS, M.Inst.C.E., F.C.S., and H. BAUERMAN, V.P.G.S. 
Large 8vo, Handsome Cloth. Illustrated. Tuirp Epition. 36s. 

METALLURGY (Elementary). By Prof. 
HUMBOLDT SEXTON, F.C.S. With numerous Illustrations. 6s. 


ASSAYING. By J. and C. Beringer, 


Firtu Epition, Revised and Enlarged. Illustrated. ros. 6d. 


ELECTRIC SMELTING and REFINING. 
The Extraction and Treatment of Metals by Electrical Methods. By 
Dr. W. BORCHERS and WALTER G. McMILLAN, F.L.C., 
F.C.S., Secretary to the Institution of Electrical Engineers. With 
numerous Illustrations. In Large 8vo. 21s. 


GETTING GOLD. A Practical Treatise 


for Prospectors and Miners. By J. C. F. JOHNSON, F.G.S. 
A.I1.M.E. With numerous Tiestrations. SECOND Epition. 3s. €d. 


CHARLES GRIFFIN & co., Lrp., Ex Exeter Street, Strand. 
PUBLICATIONS OF 
GEORGE NEWNES, 


THE CITIZEN’S ATLAS. vie 


120 pages of 
Maps, with Descriptive Gazetteer and Geographical Statistics. 
Edited by J. G. BARTHOLOMEW, F.R.G.S. Crown folio, cloth 
extra, 16s. net; half-morocco, 18s. 6d. net. 

FLASHLIGHTS ON NATURE. 
ALLEN. 
cloth, 6s. 

The author narrates in his usual graphic style some of the habits, ways, 
and doings of insect and plant life, and the namerous illustrations after Mr. 

Enock's beautiful drawings add greatly to the interest of the story. 


DOWN THE STREAM OF CIVILIZA- 
TION. By WORDSWORTH DONISTHORPE. With 108 IIlus- 
NANSEN’S FARTHEST NORTH. Popular 


Edition. In Two Vols., royal 8vo. With many full-page and Text 
Illustrations, Coloured Plates, and Maps. Cloth extra, 17s. 
By 


WELLINGTON AND WATERLOO. 
Major ARTHUR GRIFFITHS. With an Introduction by Field- 
Marshal Viscount Wotsgiey, K.P., &c., Commander-in-Chief of 
the Army. 288 pages, with numerous lilustrations, magnificently 
printed on superfine art paper. Crown 4to, cloth, gilt leaves, ros. 6d. 


RAIDERS AND REBELS IN SOUTH 
AFRICA. By ELSA GOODWIN GREEN. With 14 Illustrations 
by the Author. Crown 8vo, cloth extra, 5s. 


THE LIBRARY OF USEFUL STORIES. 


THREE NEW VOLUMES. 1s. BACH. 

THE STORY OF RELIGIONS. By the 
Rev. E, D. PRICE, F.G.S. 

THE STORY OF THE COTTON PLANT. 


By F. WILKINSON, F.G.S. With 38 Illustrations. 


THE STORY OF GEOGRAPHICAL 
DISCOVERY. How the World Became Known. By JOSEPH 
JACOBS. With 24 Maps, &c. 


7-12 SOUTHAMPTON STREET, STRAND, LONDON, W.C. 


—Scotsman. 


By Thomas 


London : 





By GRANT 
With 150 Illustrations by Freperick Enock. Crown 8vo, 
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Recent Sis 





| Jz... (PATENT.) 


This instrument has been designed to meet the requirements 
of those who desire an apparatus mainly for ordinary Pro- 
jection with occasional Enlargements, and also of others whose 
object is primarily enlarging, but who may occasionally wish 
— the same instrument for projecting ordinary antern | 
slides 

The following are some of the uses to which this Lantern | 
may be put :—Projection of Lantern Slides; Projection of | 





¢ Plate Transparencies ; Enlarging from }- -Plate ; ; Enlarging 

rom Lantern Plates; Enlarging from portions of large Plates ; | 

Projection of 44- Parallel Beams ; Projection of 54-Parallel 

Beams ; the Illumination of Tableaux, &c. ; General Science 
fork. 


PRICE :— 
Complete with two condensers and objective (better than 
the usual ‘best quality” commercial objective), in neat case, 
without jet, but including lamp for enlarging, 


£14:10:0. 


FIvE PER CENT. 


Jets extra, from 25/- 
Discount FOR CasH. 
For Full Particulars see Complete Lantern Catalogue. 





111i New Bond. St., 


ROSS, Ltd., “coxbow. 


And 31 COCKSPUR STREET, CHARING oacee, SW. 
ESTABLISHED 1830. 
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CROMPTON & CO., pe 


ELECTRICAL ENGINEERS, 


“ THRIPLANDS, ” 


Laboratory { KENSINGTON pouiRT, } LONDON, W. 





TRAINING INSTITUTIONS supplied with 
any description of ELECTRICAL 
PLANT, INSTRUMENTS, 

and APPARATUS. 


Experimental DIRECT and 

ALTERNATING 
CURRENT SETS. 
WRITE FOR 


PRICE 
LISTS, &c. 


PRICE 


£35 
CROMPTON 


(CLASS II.) 


POTENTIOMETER 


~nangggneiieeaa 
As supplied to CENTRAL STATIONS, 
TRAINING INSTITUTIONS, &c., under 
PRIVATE, MUNICIPAL, and GOVERNMENT 
control. 





LIBERAL DISCOUNTS. 


PLEASE ADDRESS ALL INQUIRIES AS ABOVE. 
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For many years the want has been felt of a PORTABLE ANEMOMETER, by means of which the actual Velocity and 
Pressure of the Wind could be quickly ascertained. This want Mr. W. DINEs, who is well known for his anemometrical experi- 
ments, has met by his PATENT PRESSURE PORTABLE ANEMOMETER. 


One scale of the instrument shows dérectly the actual velocity of the wind ; the other (not shown in the woodcut) the pressure 
exerted in pounds per square foot. The instrument is used vertically, with the nozzle pointing towards the wind. 


FULL PARTICULARS SENT ON APPLICATION. 

PRICE Se ey 2) a aoe aaa 
I... CASELLA, 
SCIENTIFIC INSTRUMENT MAKER TO THE ADMIRALTY AND ORDNANCE, 
sCUTCHEON, LONDO’ 147 HOLBORN BARS, LONDON, E.C. «:isi*ftiten. 


“ESCU EON, LONDON.”’ 
THE CERES SYSTEM. 
g@- EMINENTLY SUITED FOR LITERARY AND SCIENTIFIC USE. 


LETTER FILES. CARD AND SLIP FILES. 

There is no arrangement so simple for keeping 4 7 
correspondence, &c. 

Papers can be arranged in a moment either 

alphabetically or according to subjects, and there | 

is no mechanism to bother one or get out of order. | 







£3 10 0 
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WY, Vip 
Vf List of Acents fy 
J 





The 
Cheapest File in 
the Market. 










Portion of Card File. 


| _ The Ceres Card Files in Cabinets (with rod) for Library 
Catalogues, and in Boxes and Trays (without the rod) for other 
purposes, constitute the latest development of the Card System. 


Six times the 
capacity of any 
binding File, 
and one place to 
refer to 
instead of six. 








The Bishop of Bristol :—‘‘ 7%e convenience of the Writing 
Table with * Ceres’ Files is beyond words. So far as I can keep 
pace with my correspondence, there is never anxiety as to where 
a letter is ; and the drawer with cards for notes of references, 
speeches, sermons, &c., makes me perpetually regret that I had 

| not such a thing twenty years ago.” 

Sir H. H. Bemrose, M.P. :—‘‘/ am using the Card Box 
daily for a literary purpose, and J find it simply invaluable. As 
zt lies on the table entries are made at the moment under their 
| proper heads, and the facility of reference is such as no other mode 
| of indexing I am aware of can touch.” 

For other varieties and sizes of Box Files, Cabinets, Writing Tables, Standing Desks, Card Files, &c., see Explanatory 
Pamphlet, Post Free. 


THE CERES DEPOT, 16 BROOK STREET (2:i""), LONDON, W. 
A. GALLENKAMP & CO., | For Photography, Unsurpassed for fine definition. 


19 & 21 SUN STREET, FINSBURY SQUARE, Coxe [Exses 


LONDON, E.C. 
TAYLOR, TAYLOR, & HOBSON, 


CHEMICAL AND BACTERIOLOGICAL APPARATUS OF G8, TAYLOR, & BOI 


EVERY DESCRIPTION. and 10 Charing Cross Road, London. 
JENA GLASS BEAKERS AND FLASKS AT Ask for the Cooke Booklet. 


REDUCED PRICES. PHGENIX FIRE OFFICE, 
STANDARDIZED BURETTES AND OTHER | 9 LOMBARD ST.,E.C., and 57 CHARING CROSS, S.W. 
GRADUATED INSTRUMENTS. MODERATE RATES. ABSOLUTE SECURITY 
LABORATORY FURNISHERS. ELECTRIC LIGHTING RULES SUPPLIED. — 
LARGE STOCK FOR SUPPLY WHOLESALE & EXPORT. LIBERAL LOSS SETTLEMENTS. 
Write for Catalogue of 500 fully illustrated pages; one of cancer ed: EarooeasD ae. : MACDONALD. 
the most complete Lists published. LOSSES PAID OVER £20,000,000. 




















In Wood, covered cloth. Size, 17” x 124” x 10” high. Capacity, 
1,800 Papers. Price, with set of Alphabet Guides and 2 Blanks, 
12s, 6d. Extra Blanks for writing own headings, 2s. per doz. 
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MINERALS, FOSSILS, ROCKS. 
COLLECTIONS OF THIN SLICES FOR PRACTICAL MICRO. 
SCOPIC PETROGRAPHICAL STUDY. 

(a) Collections of Thin Slices of all important Rock-forming Minerals, 
for the Demonstration of the occurrence of the same in the Rocks, arranged 
according to F. Zirkel, ‘‘ Lehrbuch der Petrographie,’”’ 2nd ed.; Leipzig, 

1893. Collection of 114, respectively, 60 Thin Slices. 

Price, in elegant Case, £7; respectively, £3 155. 

(2) New Collection of properly mounted Thin Slices of Rock-forming 
Minerals, arranged according to H. Rosenbusch, ‘‘ Microscopic Physio- 
graphy of Minerals,” 3rd. ed., Stuttgart, 1897. 

120 Thin Sections of 67 different Minerals in elegant Case £9 0 0 
5° ” ” 34 ” ” ” ” 3100 

(c) Collections of Thin Slices of Rocks, to which will be added a short 
ye description of all the Specimens and Slices, arranged according to 

- Rosenbusch, “‘ Microscopic Physiography of Rocks,” 3rd. ed., Stutt- 
gart, 1896. 

Collection of oe 
Price, in elegant Case, £7 100 £1150 £1650 

THE NEW CATALOGUE OF MINERALS, METEORITES, &c. 

has just been published, and will be sent, Post free, on application, 


Dr. F. KRANTZ, 
BONN-ON-THE-RHINE, RHENISH MINERAL OFFICE. 
ESTABLISHED 1833. 

(Represented by Messrs. HARRINGTON Bros., Oliver’s Yard, 
53A City Road, London, E.C. ; and Cork, Ireland.) 


TRILOBITES 


From the Upper Silurian of Dudley. 


Phacops Downingiz, 1s. 6d. to 5s. 
Encrinurus variolaris, 1s. 6d. to 


120 180 250 +#©Thin Slices. 





Phacops caudatus, 15. 6d. to 15s. 
Acidaspis coronata, 25. to 4s. 
Calymene Blumenbachii, 5s. to 38. 6d. 
12s. 6d. Homolonotus, 3s. 6d. to 7s. 
A few Upper Silurian Crinoids, Corals, and Brachiopods. 


COLLECTIONS TO ILLUSTRATE GEOLOGY AND 
PHYSIOGRAPHY. 
Catalogues Post Free. 


THOMAS D. RUSSELL, Mineralogist, 
78 NEWGATE STREET, LONDON, E.C. 


MINERALOGY. 


Mr. HENSON has now some fine Crystals of Haddon Tourmalines, 
shaded Green and Red, eee Crystallised Orpiment, Native Sulphur, 
Rutile in Quartz Dicptase, Red and Yellow Wulfenites; also Sipylite, 
Rowlandite, and Thorite. 

ROCK CRYSTAL BALLS. BLOW-PIPE CASES AND 
APPARATUS. 


Collections for Prospectors. Lessons given. 


SAMUEL HENSON, 97 REGENT STREET, LONDON, W. 


ESTABLISHED 1840. 
PHYSIOGRAPHY and GEOLOGY. 


COLLECTIONS & MICROSCOPIC SLIDES 


As advised by Science and Art Directory, arranged by 


JAMES R. GREGORY & CO., 
Mineralogists, &c., 
To Science and Art Department, British, Indian and Colonial 
Museums, &c. 
NOVELTIBS and RARE GEMS and PRECIOUS 
STONES. 

Mineral Specimens for Museums, and Collectors, and all purposes.. 

Rock Specimens and Microscopic Sections of Rocks and Minerals 


cut to order. 

NEW AND VALUABLE MINERAL SPECIMENS CONSTANTLY 
ARRIVING. 

Stores & Offices: 1 Kelso Place, KENSINGTON, W. 


New CaTALoGvuEs AND Lists FREE. 

















FOR yen 
SCIENTIFIC PURPOSES. 


Mi N E RA LS All Price Lists Free. 


‘*The Complete Mineral Catalogue,” 186 pp., 40 Illustrations, Name, 
Composition, and form of all known Minerals, with valuable Lists and 
Tables. Post paid, paper, 1s. ; cloth, 2s. ; calf interleaved, 4s. 


DR. A. E. FOOTE, 


WATKINS & DONCASTER, 


NATURALISTS, 


AND MANUFACTURERS OF 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS, AND ALL BRANCHES OF 
NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 


i= Call or send for detailed Catalogue (66 pp.), Post free on 
application. 
N.B.—For Excellence and Superiority of Cabinets and 
Apparatus, references are permitte to distinguished 
Patrons, Museums, Colleges, &c. 


A LARGE STOCK OF INSECTS AND BIRDS’ EGGS. 


Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
with true natural a All Books and Publications on Natura) 
ist 














‘ory supplied. 


36 STRAND, LONDON, W.-C. 


(Five Doors from Charing Cross.) 


ZOOLOGICAL SPECIMENS FOR DISSECTION. 


All types required for Science Courses, perfect condition guaranteed. 
The following are some of the chief forms, with prices : 

Scyllium, 10d. each ; 8s. doz. Sipunculus, 3s. to 4s. doz. 

Amphioxus, 9d. each. Echinus (large), 10s. doz. 

Astacus, od. each. Cucumaria (large), 1s. 4a. each. 

Anodon, gd. each. Apus, rs. each. 

Rana, 6d. each. Nebalia, 1s. per tube. 
Gammarus, 15s. per tube. 
Scorpio, 1s. to 1s. 6d. each. 
Scolopendra, 1s. 6d. each. 
Aplysia, 8d. to 10d. each. 
Haliotis, 8¢. each. 

Loligo media, 10d. each. 
Mya, 10d. each. 
Pedicellina, ts. per tube 
Salpa, rs. 6d. per tube. 
Ascidia, 8d. each. 

Raia, 15. to 2s. 6d. each. 
Arenicola, 6d. each. Lacerta, rod. each. 
Sagitta, 1s. per tube. 


REDUCTION ON LARGER QUANTITIES. 


_JAMES HORNELL, BIOLOGICAL STATION, JERSEY. 
ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH), 
NATURALIST, 
180 ST. GEORGE STREET EAST. 
Imp! ts of Savage Warfare Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China. Lacauers, Gongs. Shells, and other Curios 


ING SPECIMENS FOR 
LE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amceba, Arcella, Actinosphzrium® 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes 

THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BLRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
or preserved ™ the best methods :— P ; 

Sycon ; Clava, Obelia, Sertularia ; Actinia, Tealia, Caryophyilia, Alcy- 
onium ; Hormiphora(preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 
Ligia Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pectens, 
Bugula, Crisia, Pedicellina; Holothuria, Asterias, Echinus ; Ascidia, Salpa 
(preserved), ae. —_ ~~ ms ve 

etai ists a 

Biclagical Laborssocy, Plymouth” THE DIRECTOR. 


On the tst of every Month. Greatly Enlargea. 


THE JOURNAL OF BOTANY. 
BRITISH AND FOREIGN. 
Edited by James Britten, F.L.S., British Museum. 

Conrents :—Original Articles by leading Botanists.—Extracts, and 
Notices of Books and Memoirs.—Articles in Fournals.—Botanical News.— 
Proceedings of Societies. 

The enlargement has made room for many Cryptogamic and other useful 
and interesting papers which have accrued since the discontinuance 0! 
** Grevillea.” 

Price 1s. 8d. Subscription for One Year, payable in advance, 16s. 





Noctiluca, 1s. 3@. per tube. 
Grantia, 15. 3d. per tube. 
Sycon, 15. 3d. per tube. 
pe mder 1s. 3@. per tube. 
Aurelia, rod. each. 

Coryne, 1s. per tube. 
Obelia, 1s. per tube, 
Ascaris (large), 8d. each. 
Cerebratulus, 1s. 6d. each. 
Nereis, 6d. each. 




















1317 ARCH STREET, PHILADELPHIA, Pa., U.S.A. 


ESTABLISHED 1876. 


FOOTE 





London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C 
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MACMILLAN & CO.’S NEW SCIENTIFIC BOOKS. 


NOW READY, SECOND EDITION, WITH NUMEROUS ADDITIONS AND ALTERATIONS. 


A HISTORY OF CHEMISTRY FROM EARLIEST TIMES TO THE 


PRESENT DAY. Being also an Introduction to the Study of the Science. By ERNST VON MEYER, Ph.D., 
Professor of Chemistry in the Technical. High School, Dresden. Translated, with the Author’s sanction, by GEORGE 
M‘GOWAN, Ph.D. Second English Edition translated from the Second German Edition, with numerous Additions and 
Alterations. 8vo, I5s. net. 
SPEAKER,—* The work is one of wide research and luminous historical criticism, and as an advanced text-book for students 
its claims are indisputable.” 


PRACTICAL INORGANIC CHEMISTRY FOR | AN INTRODUCTION TO THE SCIENCE AND 


ADVANCED STUDENTS. By CHAPMAN JONES, ) > ne OTTAN i >) NA- 
F.I.C., F.C.S. (London and Berlin), the Senior Demon- PRACTICE or QUANTITATIVE a ve . 
strator of Chemistry in the Royal College of Science, LYSIS. JVORGANIC,. By CHAPMAN JONES, F.I.C., 
London. Globe 8vo, 2s. 6d. F.C.S. (Londor and Berlin), &c. Crown 8vo, 6s. 


MACMILLAN AND CO., LIMITED, LONDON. 


ORIENT COMPANY'S PLEASURE CRUISE, nde dele eeawmreemedhy 
By their Steamship ZUS/7AN/JA (3912 tons register), 


To the WEST INDIES and BERMUDA, I 
Embarking Passengers at London (Tilbury), 11th January, and arriving 


back in London, 13th March, 1899. 


The following places will be wisited:—TENERIFFE, BARBADOS, GRATEFUL—COMFORTING. 
TRINIDAD, GRENADA, ST. LUCIA, MARTINIQUE, SANTA 


CRUZ, JAMAICA, CUBA (Santiago), BERMUDA, and MADEIRA. 
“* Winter afloat in the West Indies is most like a glorious summer, and at 
such a time—when yachts and steam launches are laid up at home—the trip, 
ae BREAKFAST—SUPPER. 
Fares from 75 guineas. . 
F. GREEN and CO. Head Offices, oe 
Managers { ANDERSON, ANDERSON, and CO. } 


’ ’ . J Fenchurch Avenue. 
For passage apply to the latter Firm, at 5 Fenchurch Avenue, London, HOLL OWAY’ Sg PILLS 
E.C.; or to the West End Branch Office, 16 Cockspur Street, S.W. } 


oF CURE 


ESTABLISHED 1861. 











B I R K B EK ‘ K B A N K | Biliousness, Sick Headache, Indigestion, and 


all Internal Complaints. 


30 Southampton Buildings, Chancery Lane, London. 
INVESTED FUNDS CAN BE TAKEN BY THE MOST DELICATE. 


£1 0,000,000. Holloway's Pills and Ointment may be obtained of 


The BIRKBECK ALMANACK, with full particulars, post free. 
FRANCIS RAVENSCROFT, Manager. | all Medicine Vendors. 


“OPTIMUS” INDUCTION COILS 


(Best London made) 


FOR RONTGEN X-RAY PHOTOGRAPHY. 


Inch Spark 2 4 5 6 10 12 
Price £8 gio £12 £14 £16 £28 £39 
Larger Coils to Order. 


cia FOGUS TUBES. cuttin. 25/- 
ACCUMULATORS AND PRIMARY BATTERIES. 


PERKEN, SON & RAYMENT, ‘“tisom crus’ LONDON. 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 
communications to the Editor. The telegraphic address of NATURE is “PHUSIS,” LONDON. 


SUBSCRIPTIONS TO “NATURE.” CHARGES FOR ADVERTISEMENTS. 
P om 








Half-Jeasiy’ P ea oa , *Three Lines in Column 


Per Line after P ° 
- Quarterly One Eighth Page, or "Quarter Column ; 
To ALL PLaces ABROAD :— Quarter Page, or Half a Column 

ba aA er ee Half a Page, or a Column 

Seth-aieie F Whole Page . 


Quarterly -... * The first line being in heavy type is charged for as Two Lines. 
Chegues and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE: ST. MARTIN’S STREET, LONDON, W.C. 
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THEN. & G.” CAMERAS JAS. Jd. HICKS, 
AND KINEMATOGRAPHS 8, 9 & 10 HATTON GARDEN, LONDON, 


FOR SCIENTIFIC — iS SOLE MAKER OF 
WORK. iA = 


High-class Instruments of best 





workmanship. Used by the 
Leading Experts at Home and 
Abroad. 





COMPLETE 
PHOTOGRAPHIC | 

OUTFITS | - er 
Supplied for Scien. f THE NEW PATENT SPHYGMOMETER 


tific Expeditions : i. Pd | Invented by Doctors HILL and BARNARD, which is of special] 
or Special Investi- f construction, and a simple and accurate arterial pressure gauge. 
i - | It is marvellously sensitive, and consists of a metal tambour, 
gations. ® | the expansion of which is exhibited in a highly magnified form 
Y | by means of an index or pointer which travels round a dial. 
| This dial is graduated in millimetres of mercury. The armlet 
Catalogues and pump and pressure gauge, when not in use, fit conveniently into 
Estimates free on a leather case. By means of this instrument we believe that 
application. : the arterial pressure can be taken in man as rapidly, simply, and 
accurately as the temperature can be taken with the clinical 
thermometer. 


aw 4 PRN Price £5. Spare Bag and Tube, 5s. 
N EWMAN & GUARDIA, Ltd., The Instrument has a 6 i. ~~. and 4 is pommes ina 
OPPOSIIE THE BRITISH MUSAUM. 


THEACKERAW ET 


(TEMPERANCB), 


GREAT RUSSELL STREET, LONDON. 


THIS newly-erected and commodious Hotel will, it is believed, meet the requirements of those who desire all the conveniences 
and advantages of the larger modern licensed hotels at moderate charges. Passenger Lift. Electric Light in all Rooms. Bath-rooms 
on every Floor. Spacious Dining, Drawing, Writing, Reading, and Smoking Rooms. All Floors Fireproof. Perfect Sanitation. 
Night Porter. Telephone. Bedrooms from 2s. 6d. to 4s. 6d. per night. Full Tariff and Testimonials on application. 

Telegraphic Address: ‘‘ THACKERAY, LONDON.” Proprietor—J. TRUSLOVE. 


Also, amalgamated with, and under the same management, 
THACHER AY Hovus =: 
(TEMPERANCE HOTEL), 

1 MONTAGUE STREET, RUSSELL SQUARE. 


Tuis Hotel, which has been carried on so successfully for the last 13 years, adjoins the British Museum, and is exception- 


lly quiet. Bedrooms from 2s. to 3s. 6d. per night. Full Tariff and Testimonials on application. 
__ Telegraphic Address: ‘‘ TRUSLOVE, LONDON.’ Proprietor—J. TRUSLOVE 


TO SCIENTIFIC MEN, NATURALISTS, TRAVELLERS, ano OTHERS. 


TH To the details of Photographic Out- 


(When writing, please refer to NATURE.) 

















fits for Scientific Men, Naturalists, 

Pay Travellers, and others who require 
LONDON the Apparatus to be exact in every 
| : particular, and to be made on 

special Scientific lines. THE STEREO- 

SCOPIC COMPANY also make 


ATTENTION ana‘can show the largest Stock in 


Com any London of practical and highly- 
Pp finished HandCamerasof every kind. 
Extract of Letter from R. BOWDLER SHARPE, Esq., LL D., Assist. Keeper Zoological Dept., British 
Museum, March 4, 1898 :— “‘ ! consider it one of the best day’s work I ever did when I bought one of your Cameras. 
The ease with which it is worked, and the excellent results obtained, make it a most pleasurable accompaniment of 


a summer's outing.’ 
FREE LESSONS OR DEMONSTRATIONS TO PURCHASERS. 


THE STEREOSCOPIC COMPANYW, 
106 and 108 REGENT STREET, W., and 54, Cheapside, E.C. CATALOGUE FREE_ 


Printed by RICHARD Ciay AND Sons, LimiTeEp, at 7 & 8 Bread Street Hill, Queen Victoria Street, in the City of London, and published by Macs MILL AN 
AND Co., Lim1Tep, at St. Martin's Street, London, W.C., and THe Macaittan Company, 66 Fifth Avenne, New York.—Tuursvay, Nov. ro, 18 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


‘* To the solid ground 
Of Nature trusts the mind which builds for aye.’ —WORDSWORTH. 
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Registered as a Newspaper at the General Post Office.) (an Rights are ) Rasarwad. 





UNIVERSAL SCIENCE LANTERN | BROWNING'S SPECTROSCOPES, 








(IVES & NEWTON'S 
PATENT). 


THE MINIATURE SPECTROSCOPE. 


This instrument will show many of Fraunhofer’s lines, the 
bright lines of the metals and gases, and the absorption bands i in 
coloured gases, crystals, or liquids. 

Price, with Plain Slit, £1 2s.; ditto, with Adjustable Slit in 
Morocco Case, £1 145.; ditto, with Achromatic Lens, &c., 
in Morocco Case, £2 6s. 


Illustrated Catalogue of Spectrosc opes, Post Free. 


JOHN BROWNING, 


Complete for ‘Slides, Benoncoptc Objects, and Spectra. MANUFACTURING OPTICIAN, 
Tr 


For Lecturers on Light, Colour, and Colour Photography, &c. 6 3 STRAN D, LONDON, WC. 
Sole Makers: NEWTON & CO., 3 FLEET STREET, LONDON. 


= ECK’S — THE TOURISTS ANEROID. 


HITESIDE-COOK'S. 
NEW Z ) 


MICKOSCOPE 


THE 


: BRITISH ‘STUDENTS. 


sentient Stand No. 55, as 
figured, with One Bye-piece; 
Double Nose-piece, Two Object- 
glasses, 2/3” and 1/6”, adjusted 
to be in about focus, and the : Made only by 


whole packed in polished vf & D i N EGRETTI & ZAM BRA, 


oe Lf SCIENTIFIC INSTRUMENT MAKERS to THE QUEEN, 
£6:8:6 38 HOLBORN VIADUCT, E.C. 


Bathe he tk ESoLT NY BRANCHES : 45 CORNHILL; 122 REGENT STREET. 


R. & J. ‘BECK, “ta. NEGRETTI & ZAMEBRA'S “‘ Illustrated Catalogue,” 600 Pages, 


1200 Engravings, Price 5s. 6d. 


68 CORNHILL, LON DON, E.C. Telephone : No. 6583. Telegraphic Address: ‘ Necrerti, London.” 





For Measuring Altitudes without Calculation. 


New IxciustraTep Price Lists Free sy Post. 
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THE DAVY FARADAY RESEARCH 
LABORATORY OF THE ROYAL 
INSTITUTION. 


DIRECTORS: 
The Right Hon. LORD RAYLEIGH, M.A., D.C.L., 
LL.D., F.R.S. 
Professor DEWAR, M.A., LL.D., F.R.S: 
SUPERINTENDENT OF THE LABORATORY : 
Dr. ALEXANDER SCOTT, M.A., D.Sc. 

This Laboratory, founded by Dr. Ludwig Mond, F.R.S., as a Memorial 
of Davy and Faraday for the ape of promoting original research in 
Pure and Physical Chemistry, will be open during the following Terms :— 

Michaelmas Term.—Monday, October 3, to Saturday, December 17. 
Lent Term.—Monday, January g,'to Saturday, March 25. Laster Term.— 
Monday, April 17, to Saturday, July ao. 

Under the Deed of Trust, workers in the Laboratory are entitled, free of 
charge, to Gas, Electricity and Water, as far as available, and, at the 
discretion of the Directors, to the use of the apparatus belonging to the 
‘Laboratory, together with such materials and chemicals as may be 
authorised. 

All persons desiring to be admitted as workers, must send evidence of 
scientific training, qualification, and previous experience in original 
esearch along with a statement of the nature of the investigation they 
propose to undertake. 
gate must apply for admission during the course of the preceding 

‘erm. 

Forms of Application can be had from the AssisTaANT S&cRETARY, 
Royal Institution, Albemarle Street, W. 


~ GLAMORGAN COUNTY COUNCIL. — 
APPOINTMENT OF BACTERIOLOGIST. 


The Glamorgan County Council is desirous of engaging a competent 
Bacterivlogist who will work in the Council's Laboratory at Cardiff under 
the direction of the County Medical Officer. 

Cardidates must-be able to undertake the Chemical, Microscopical and 
Bacteriological Examination and Analysis of Water, Air, Soil, Sewage and 
other effluents, Milk, Tuberculous Meat, Diseased Tissues, Pathological 
Substances, Specimens for the purposes of Diagnosis, &c., and other examin- 
ations of a like nature. 

Preference will be given to Candidates with practical experience in the 
working and management of a Public Health Laboratory, and to those 
possessing high-class qualifications in the various branches of science that 
are requisite in such a department. 

The successful Candidate's whole ‘time will be at the disposal of the 
County Medical Officer, and he will not be entitled to hold any other 
appointment or engage in private practice without the express written 
permission of the County Council. 

The Appointee’s duties will include all such duties under the County 
Medical Officer as the Council may from time to time direct him to perform. 

The appointment will be terminable at any time by three months’ notice 
on either side. 

The Salary is £250 a year. No pension is attached. 

Applications, stating age, qualifications, and previous experience, accom- 
panied by copies of three recent testimonials, are to be sent to me by the 
28th day of November, 1898, and the successful candidate must be prepared 
to commence his duties on the 1st of January, 1899. 

Personal canvassing, direct or indirect, of members of the County 
Council, will be a disqualification. 

T. MANSEL FRANKLEN, Clerk of the County Council. 

Glamorgan County Offices, Cardiff, 

31st October, 1898. 
NATURAL SCIENCE SCHOLARSHIP. 
KEBLE COLLEGE, OXFORD. 

A SC HOLARSHIP of the annual value of £60, together with Laboratory 
fees, not exceeding £20 per annum, will be awarded at this College in 
March 1899. 

The Examination commences Tuesday, March 14. 

Subjects : Chemistry or Biology, with Elementary Mechanics and Physics 
for all Candidates, and Elementary Chemistry for those who offer Biology. 


For full particulars apply to W. HatcHetr Jackson, Keble College, 
Oxford. % 


CIVIL SERVICE COMMISSION. 
FORTHCOMING EXAMINATION. 


JUNIOR ASSISTANT in the South Kensington Museum (Art Branch). 
(18-25.) December 1. 

The date specified is the latest at which applications can be received. 
They must be made on forms to be obtained, with particulars, from the 
Secretary, Civil Service Commission, London, S.W. 


MATRICULATION B.A. & B.Sc. 


PREPARATION by CORRESPONDENCE and ORAL TUITION 
pe |e vetoed INDIVIDUAL SYSTEM. Fees based on success 
if desired. 

The STAFF includes Graduates of Oxford, Cambridge, London, and 
Royal Universities. ; 

SINGLE SUBJECTS TAKEN: Latin, Greek, French, German, 
Italian, English, Mathematics, Sciences, Logic, Psychology, Political 
Economy, &e. 

c For Terms, og re oo a Pupils, &c., address Mr. 3%. 

HARLESTON, B.A. nd. an xon.) The Burli l 
“Chancery Lane, London, W.C 7 a wee oy 











EsTABLISHED 1890. TELEPHONE, 2529. 


E. W. ALLEN & CO., 
TYPE AND SHORTHAND WRITERS, 
39 Lombard Street, London, E.C. 
Scientific MSS., Geological, Chemical, Medical, &c., carefully, quickly 
and intelligently copied. Typists and Stenographers sent out for temporary 
work. References to Fellows of the Royal and other Scientific Societies, 
and Members of the Medical Profession. Terms on application. 


COACHING. 


CHEMISTRY, PHYSICS, and BIOLOGY. Practical and Theoretical. 
For all Examinations. Small Classes or Private Tuition. Well- 
equipped Laboratories. Practical Forensic Medicine. D. P. H., &c.— 
*“R. C," 9 Heathcote Street, Gray's Inn Road. W.C. 


’ 


CURATORSHIP, or similar Appointment, 
to Local or Private Museum, required.— Address, B. W. Priest, 
2t Elgin Avenue, W. 


RESEARCH, CHEMISTRY, & PHYSICS. 


—Well-fitted Laboratories can be used for Research at any hours con- 
venient to Workers. Workshop for making Apparatus. Electric 











Mains for Experiments.—‘*T.,” 9 Heathcote Street, Gray's Inn Road, 
W.Cc. 





FOR SALE.—Chemical Balance, highest 
quality, by Sartorius of Géttingen, aluminium beam, carries 500 grams 
in each pan, never used, turns with 1/10 mg.; also unused, a Set of 
Gilt Weights, by Sartorius, from 200 grams downwards.—Apply to 
J. H. Twice, Kensington Palace Mansions, De Vere Gardens, W. 





METEORITES. 
A small Collection to be disposed of; can be seen, or par- 
iculars obtained from 


MR. HENSON, 97 RECENT STREET, LONDON, W. 


WANTED.—Two Copies ‘“ NATURE,” 


June 27, 1896.—“* M. D ,” c/o the Publishers of Nature, St. Martin's 
Street, W.C. 


The GREATEST LANTERN NOVELTY in the MARKET 


Is THE 


AERIAL GRAPHOSCOPE 


(BRUCE’S PATENT), 


Showing Lantern Pictures in SPACE and BOLD RELIEF without 
a Screen, and weird Ghost Effects and Fairy Like Visions. 





Exhibited with enormous success at the Soirées of the Royal Society, the 
Royal Institution, Royal Photographic Society, Society of Arts, British 
Association, Crystal Palace, Birmingham and Midland Institute, &c. 

Supplied to Owens College, Manchester : Queen's Theatre, Manchester ; 
Hermann’s Magical Entertainment, New York, &c. 

The Apparatus can be purchased outright or let out on hire. Exhibitions 
can also be arranged at all kinds of Entertainments, Soirées, Photographic 
Exhibitions, &c., with experienced Operators. 

The Inventor, Mr. Ex1c Stuart Bruce, M.A. Oxon., F.R.Met.Soc., 
is also prepared to accept Engagements for his Illustrated Lecture on th 
subject. 

The Instrument forms the most perfect method of illustrating the 
phenomena of Persistence of Vision to large audiences, introducing effects 
which are not visible in other instruments, such as the difference in intensity 
between real and incidental images, the gradual fading of incidental images, 
the curious multiplication phenomena, &c. 

For Prospectus, and unanimous complimentary criticisms of the entir: 
London Press, apply to 


E. S. BRUCE, Esq., 19 CAMPDEN House Roap, 


KENSINGTON, LONDON, W. 


With Osmium and 
ACTUAL MAKER, 


X-RAY TUBE Osmium - Iridium 
67 FARRINGDON 


Anodes as supplied to J. Mackenzie Davidson, 
ROAD, E.C. 


Esq. 
MERCURY PUMPS. 
EXPERIMENTAL AND SCIENTIFIC GLASS - BLOWING. 


OPTICAL & SCIENTIFIC INSTRUMENTS. 


Spectrometers, Spectroscopes, . , Optical 
Benches, &c., &c. Instruments for special purposes constructed to Clients 
own designs. Price List on application. 

W. WILSON (formerly Foreman at Messrs. ELLIOTT BROS.), 
56 Crogsland Road, Chalk Farm, London, N.W. 
CONTRACTOR TO H.M. GOVERNMENT. 
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J. H. STEWARD’S 


IMPROVED 
OPE. 


Firm 
Stand, 
Best 
Fine 
Adjustment. 


PRICES : 


Stand and Case, only 
£4 10s. ; 
or, complete with 
2 Eye-pieces, 
2/3 and 1/6 
Objectives, 
Double Nose-piece, 
and Iris Diaphragm, 
£7 10s. 


ILLUSTRATED 
CATALOGUE 
GRATIS. 


J. H. STEWARD, 
408 STRAND; 457 WEST STRAND, W.C.- 
7-GRACECHURCH STREET, E.C., LONDON. 


C. E. MULLER « C0., 


MANUFACTURERS OF 
CHEMICAL AND PHYSICAL APPARATUS, 
X-Ray Tubes, Argon and Helium Spectrum Tubes, 
Special Apparatus for Research, Chemical 
Thermometers, &c., &c. 





= 


Nate (NEW DOUBLE 
SURFACE 
CONDENSER, 
. “WDE < designed to take the place 
of the ordinary Liebig 
Condenser. Whilst being 
more efficient, it is on/y 
. one-fifth the size. 


SETS OF APPARATUS 
STUDENTS’ USE. 


























Price Lists and full particulars of above on application. 


148, HIGH HOLBORN, LONDON, W.C. 








New Edition, prepaied to meet the requirements of the New 
(1899) Syllabus of the London University Matriculation 
Examination. 


Just published, Crown 8vo, 388 pp., Cloth, 4s. 6d, 


CHEMISTRY FOR SCHOOLS. 


An INTRODUCTION to the 
PRACTICAL STUDY OF CHEMISTRY. 
By C. HAUGHTON GILL, 


Late Assistant Examiner in Chemistry at the University of London, and 

Teacher of Chemistry and Experimental Physics in University College 

School. Tenth Edition. Revised and Enlarged by D. HAMILTON 

JACKSON, B.Sc., Ph.D. (Heid.), Demonstrator of Chemistry, University 
College, Bristol. With 100 Illustrations. 





London: EDWARD STANFORD, 26 and 27 Cockspur Street, 
Charing Cross, S.W. 


CLARENDON PRESS, OXFORD. 


Just Published, Pp. 220, Crown 8vo, with 42 Illustrations, 3s. 6d. 


FIRST LESSONS IN MODERN GEO. 
LOGY. By the late A. H. GREEN, M.A., F.R.S., sometime Pro- 
fessor of Geology in the University of Oxford. Edited by J. F. 
Biake, M.A. 

Scotsman.—“ An admirable primer of its subject, so simply and clearly: 
written that a boy could understand it, and yet so rich in matter and so- 
good in exposition that many who have long left school will be glad to study 
it. There should be no better introduction to the tougher academic treatises 
or to the testimony of the rocks themselves.” 








ANNALS OF BOTANY. Edited by Isaac 
Bay.ey Batrour, M.A., M.D., F.R.S., Sypney H. Vines, D-Sc., 
F.R.S., D. H. Scott, M.A., Pin.D., F.L.S., and W. G. Fartow, 
ay assisted by other Botanists. Royal 8vo, Half-morocco, Gilt 

op. 
Issued in Quarterly Parts. Price to Subscribers for the year, £1 105, 

Eteven Volumes are already published and issued, varying in price from. 

36s. to 52s. 6d. 


WALTER SCOTT'S NEW BOOKS. 


Crown 8vo, Cloth Elegant, Price 5s. net. 
BIRDS OF THE BRITISH ISLES. Drawn 
and described by JOHN DUNCAN. 

This volume contains about 400 drawings of birds by :\Joun Duncan, 
naturalist and artist. The drawings are accompanied by a concise descrip- 
tion of each bird. 

THE CONTEMPORARY SCIENCE SERIES. 
Crown 8vo, Cloth, 3s. 6d. ; some Volumes 6s. Illustrated. 
Two New Volumes Now Ready. 
Price 6s. With alarge number of Illustrations and Diagrams. 
THE NATURAL HISTORY OF DIGES- 
TION. By A. LOCKHART GILLESPIE, M.D., F.R.C.P. Ed., 
F.R.S. Ed. 


DEGENERACY: Its Causes, Signs, 
Results. By Prof. EUGENE S. TALBOT, M.D., Chicago. 
Illustrations. Price 6s. 

London: WALTER SCOTT, Ltd., Paternoster Square, E.C. 


The CAMBRIDGE SCIENTIFIC INSTRUMENT 
COMPANY, LIMITED, 


Manufacturers of Seismographs, after the design of Professor 
EwInc, F.R.S., for automatically recording Earthquake 
Phenomena. 


HORIZONTAL PENDULUM SEISMOGRAPH. 
VERTICAL MOTION SEISMOGRAPH. 
DUPLEX PENDULUM SEISMOGRAPH. 


These Instruments have been supplied to the Lick Observatory, 
California; the University of Sydney, N.S.W.; 
the McGill University, Montreal; &c. 





and 
With. 





Write for Particulars and Illustrated Price Lists, to 


“INSTRUMENT COMPANY, LTD., CAMBRIDGE.” 
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RADIOGRAPHY scortisx PROVIDENT 


MERCURY BREAK. | INSTITUTION. 


HEAD OrrFice: 6 St. Andrew Square, EDINBURGH. 





MUTUAL ASSURANCE with MODERATE PREMIUMS. 


The SURPLUS at last Division (1894) was £1,423,000, 
| More than one half of the Members who died during the 
| Septennial period were entitled to Bonuses which, not- 
| withstanding that the premiums do not as a rule 

exceed the non-profit rates of other Offices, were on 
the average equal to an Addition of about 50 per cent. 
| to the Policies which participated. 


Examples of Premium for £100 at Death, with Profits. 








AGE. 30* 35 
DurinG Lire,|£2 1 6 £2 6 10\£2 1 
25 Payments,| 2130 217 9 3 
15 Pavments,| 3121/ 318 0| 4 


‘i - ” 
*A person of 30 £1000 at death by a yearly payment, 
THE BES) THING OF THE KIND. during Ufo. of £20 0 15s., which would i in many iien enn (with pts ) 


L A he G E | N STA & LATI O N Ss £200 only. Or he may secure £1000 by 25 qugmnents of £26 10s., 


A SPECIALITY. N 
EVERYTHING NOVEL. SSS See Sessa. 
Prospectus, with full information, on application. 


ISENTHAL, POTZLER, & C0. JAMES GRAHAM WATSON, Manager. 


85 MORTIMER STREET, LONDON, W. | LONDON OFFICE: 17 KING WILLIAM ST., E.C. 
WRITE FOR LIST, OR INSPECT OUR MODEL INSTALLATION. | J. Mumm Larsen, Secretary. 


DINES’ PATENT PRESSURE PORTABLE ANEMOMETER. 


ORTABLE ANEMOMETER 




















For many years the want has been felt of a PORTABLE ANEMOMETER, by means of which the actual Velocity and 
Pressure of the Wind could be quickly ascertained. This want Mr. W. DINEs, who is well known for his anemometrical experi- 
ments, has met by his PATENT PRESSURE PORTABLE ANEMOMETER. 

One scale of the instrument shows dérectly the actual velocity of the wind ; the other (not shown in the woodcut) the pressure 
exerted in pounds per square foot. The instrument is used vertically, with the nozzle pointing towards the wind. 


FULL PARTICULARS SENT ON APPLICATION. 
PRICE oe .- “ - - & 10 0 
- CASELLA 
SCIENTIFIC INSTRUMENT MAKER TO THE ADMIRALTY AND ORDNANCE, 


-gsoutontow, oxdox” 147 HOLBORN BARS, LONDON, E.C, siti 
THE SCIENTIFIC MAN'S, NATURALIST'S, AND TRAVELLER'S CAMERA 


Stereoscopic Company’ s BINOCULAR, 


Because when ready to take 12 Pictures it weighs 19 ounces only. 


It is used like a Field Glass. Takes instantaneous and time exposures. Gives Pictures 7 i in. by 5 in. 
when used with the simple printing and enlarging apparatus. Price £5 5s. only. Complete with enlarging 
apparatus, £10 10s. FREE Lessons to Purchasers. 

From R. BOWDLER SHARPE, Esq., LL.D., Assistant Keeper, Zoological Department, | eee Sinem, 
March 4, 189 
‘* I have received the remainder of the proofs of my photographs, and I must say that lam delighted with 
them. I consider it one of the best day's work I ever did when I bought one of your ‘ Binocular’ Cameras. 
The ease with which it is worked, and the excellent results obtained, make it a most pleasurable accompani- 
ment of a summer's outing, and, in my case, go per cent. of my Norway photographs have come out beauti- 
fully, while even the small remainder cannot be considered failures. I think this is a grand result, when you 
remember that I had little or no experience of photography, and had only time for an hour's instruction in 
= rooms the day before I sailed, and, further, that I fad to make my own dark rooms in Norway i in the 
est way I could. I am looking forward to having much pleasure this summer from the faithful ‘ Binocular,’ 
and I have recommended it to all my friends.” 


THE STEREOSCOPIC COMPANY, 


106 and 108 REGENT STREET, W., and 54 CHEAPSIDE, E.C. CATALOGUES FREE. 
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ITA 


‘CADBURY’s 
Cocoa 


eee | Pure, 
herefore Best. 
The Lancet says— 
“CADBURY’s—the stan- 
ard of highest purity.” 
The Analyst says— 
a‘‘CADBURY’s is the 
# typical Cocoa of English 
Tt is" A Perfect Food," 26 
tis ‘ erfect ¥ 
Therefore Bex. ely Pap, NO ALKALI USED TO DARKEN 


THE COLOUR. 


er Pure CADBU RY’ = va 


COCOA 


se The best Beverage for Breakfast, 
~ Supper, and all times. =| 
ss PP ly )BURY’s = 


NO DRUGS USED 
to produce an unnatural stimulant % Cocoa 


and consequent "%, = The Medical Magazine = 

INSOMNIA. says—‘‘ CADBURY's is, 
without question, the 
favourite Cocoa of thee 
day. For Strength, for 
4 Purity, and for Nourish- 
ment, there is nothin 
superior to be found,” 


DULAC 


AAU 


“ Kola is not harmless.” 





nager, = = = = Z Fi li : = : = : = Medical World. 
E.C. = # \ E 
retary. 
. RONTGEN TUBES WITH VACUUM! PHCENIX FIRE OFFICE, 
9 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
=| REGULATOR. | ESTABLISHED 1782. 
(PROF. ZEHNDER’S PATENT.) MODERATE RATES. ABSOLUTE SECURITY. 
A GREAT SUCCESS! ELECTRIC LIGHTING RULES SUPPLIED. 
ty and Soe AGENTS: LIBERAL LOSS SETTLEMENTS. 
experl- WILHELM & CO., PROMPT PAYMENT OF CLAIMS. 


ressure tx & 1: WESTMORLAND BUILDINGS, ALDERSGATE STREET, | Somamame-W. C. SACROTALD wnt F. B. BACEOUALS. 
LONDON, E.C. LOSSES PAID OVER £20,000,000. 


EXTRAORDINARY VALUE IN BALANCES. 
MESSRS. F. E. BECKER & C0. BALANCE 


OFFER . te WITH 


100 GRAMME Seamer | AGATE “'ceannas® 


BEAM a: ainuws 
i EVELLING 
BALANCE, a |i LEVELLING 


Of their very best finish, as described , J if) ge EXTRA HOOKS 
a _ For Specific Gravity Expts. 
SENSITIVE to1 MILLIGRAMME 


W. & J. GEORGE, Ltd., late 


F. E. BECKER & CO., “Wirt Since” LONDON. 


WORKS—33-36 CAMBRIDGE STREET, & 13-15 CRESCENT, BIRMINGHAM. 





on the other side, for 
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ORIENT COMPANY’S PLEASURE CRUISE, 


By their Steamship Z US77ANTJA (3912 tons register), 
To the WEST INDIES and BERMUDA, 
Embarking Passengers at London (Tilbury), 11th January, and arriving 
back in London, 13th March, 1899. 

The following places will be visited :—TENERIFFE, BARBADOS, 
TRINIDAD, GRENADA, ST. LUCIA, MARTINIQUE, SANTA 
CRUZ, JAMAICA, CUBA (Santiago), BERMUDA, and MADEIRA. 
** Winter afloat in the West Indies is most like a glorious summer, and at 
such a time—when yachts and steam launches are laid up at home—the trip 
should be taken.” 

Fares from 75 guineas. 


F. GREEN and CO. 
Managers {AN DERSON, ANDERSON, and CO. 


For passage apply to the latter Firm, at 5 Fenchurch Avenue, London, 
E.C. ; or to the West End Branch Office, 16 Cockspur Street, S.W. 


LIVING SPECIMENS FOR 
THE MICROSCOPE, 


Volvox, Spirogyra, Desmids, Diatoms, Amceba, Arcella, Actinosphzrium, 
Vorticella, Stentor, Hydra, Fldscularia, $tephanoceros, Melicerta, and many 
other Specimens of Bond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes, 


THOMAS BOLTON, 

25 BALSALL HEATH ROAD, BIRMINGHAM. 
MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon; Clava, Obelia, Sertularia; Actinia, Tealia, Copenhatiin, Alcy- 
onium ; Hormiphora(preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 
Ligia mre? Nebalia, Carcinus; Patella, Buccinum, Eledone, Pectens, 
Bugula, Crisia, Pedicellina ; Holothuria, Asterias, Echinus ; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 

Biological Laboratory, Plymouth 


ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH), 
NATURALIST, 
180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs. Shells, and other Curios. 


ESTABLISHED 1851. 


BIRKBECK BANK 


30 Southampton Buildings, Chancery Lane, London. 
INVESTED FUNDS 


£10,000,000. 


The BIRKBECK ALMANACK, with full particulars, post free. ; 
FRANCIS RAVENSCROFT, Manager 


THE MOST NUTRITIOUS. 


EPPS’S 


GRATEFUL—COMFORTING. 


COCOA 


BREAKFAST—SUPPER,. 


HOLLOWAY’S OINTMENT 
CURES 
Gout, Rheumatism, Lumbago, Sciatica, Cuts, 
Bruises, Sprains, &c. 
INVALUABLE FOR ALL SKIN DISEASES. 


Holloway’s Ointment and Pills may be obtained of 
all Medicine Vendors, 


} Head Offices, 
Fenchurch Avenue. 








THE DIRECTOR. 

















WATKINS & DONCASTER, 


NATURALISTS, 


AND MANUFACTURERS OF 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS, AND ALL BRANCHES OF 
NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 
i<_— oon sae for detailed Catalogue (66 pp.), Post free on 
N.B.—For Excellence and Superiority of Cabinets and 
Apparatus, references are permitte to distinguished 
Patrons, Museums, Colleges, &e. rae 
A LARGE STOCK OF INSECTS AND BIRDS’ EGGS. 


Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
with true natural a All Books and Publications on Natura? 
_ History supplied. 

36 STRAND, LONDON, W.C. 


(Five Doors from Charing Cross.) 


MINERALOGY. 


Mr. HENSON has now some fine Crystals of Haddon Tourmalines, 
shaded Green and Red, beautifully Crystallised Orpiment, Native Sulphur, 
Rutile in Quartz Dioptase, Red and Yellow Wulfenites; also Sipylite, 
Rowlandite, and Thorite. 

ROCK CRYSTAL BALLS. BLOW-PIPE CASES AND 
APPARATUS. 











Collections for Prospectors. Lessons given. 


SAMUEL HENSON, 97 RECENT STREET, LONDON, W. 


ESTABLISHED 1840. 


TRILOBITES 
From the Upper Silurian of Dudley. 


Phacops caudatus, 15. 6d. to 155. 
Acidaspis coronata, 25. to 4s. 


Calymene Blumenbachii, 55. to 38. 6d. 
125. 6d. Homolonotus, 3s. 6d. to 7s. 


A few Upper Silurian Crinoids, Corals, and Brachiopods. 

COLLECTIONS TO ILLUSTRATE GEOLOGY AND 
PHYSIOGRAPHY. 

Catalogues Post Free. 


THOMAS D. RUSSELL, Mineralogist, 
78 NEWGATE STREET, LONDON, E.C. 


PHYSIOGRAPHY and GEOLOGY. 


COLLECTIONS & MICROSCOPIC SLIDES 


As advised by Science and Art Directory, arranged by 


JAMES R. GREGORY & CO., 
Mineralogists, &c., 
To Science and Art Department, British, Indian and Colonial 
; Museums, &c. 
NOVELTIES and RARE GEMS and PRECIOUS 
STONES 


Mineral Specimens for M: , and Collect ‘s, and all purposes. 
Rock Specimens and Microscopic Sections of Rocks and Minerais 


cut to order. 

NEW AND VALUABLE MINERAL SPECIMENS CONSTANTLY 
ARRIVING. 

Stores & Offices: 1 Kelso Place, KENSINGTON, W. 


New CaTAtoGuEs Anp Lists FREE. 


TO SCIENCE LECTURERS. 
HUGHES’ MOTO-PHOTOSCOPE FOR LIVING PICTURES. 


THE MOST PERFECT. 

No Sunutter, therefore no Flickering. Superb Mechanism. ; 
The Moto-Photo Camera for taking the Pictures. Illustrated Lists, 2d. 
See Mr. HuGues’ PATENT COMBINATION OPTICAL LANTERN, 
&c. Miniature Triple Lantern constructed for B. J. MALDEN, Esq. ; great 
success. New Oxyhydrogen Microscope. Science Lanterns for Class 
Demonstration. Magnificent Results. Docwra Triple, Prize Medal, 
Highest Award. Supplied to the Royal Polytechnic Institution, Dr.H. Grat- 
Tan GuINNEss, Madame Apgevina Parti, &c., &c. Patent Pamphengos 
Science Lanterns. The Universal Lantern 4-inch Condensers, 4-wick Lamp, 
Portrait Combination front Lenses, 18s. 6¢d., Marvellous value. Science 
Lecture Sets. Novelties. The Lantern Kaleidoscope. Cheapest Lantern 
Outfits in the World. Grandly Illustrated Catalogue, over 180 choice En- 
avings, 6d.; Postage, 3¢. List of 300 Lecture Sets, Science Subjects, 
iews, &c., 6d.; Postage 2d. Pamphlets Free—W. C. HUGHES 

SPECIALIST, Brewster House, 82 Mortimer Road, Kingsland, N. 








Phacops Downingiz, 15. 6d. to 5s. 
Encrinurus variolaris, 1s. 6d. to 
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BREWSTER, SMITH, & CO., W. G. PYE, 


6 CROSS STREET, FINSBURY PAVEMENT, E.C. 


MANUFACTURERS AND IMPORTERS OF Physical & Physiological Instrument Maker, 
CHEMICAL AND SCIENTIFIC APPARATUS nor 
PURE CHEMICALS. 


Apparatus for School and Trade purposes. STUDENTS’ ge sts) WHEATSTONE 


Finest Bohemian and Jena Hard Glass, also Cheap German BRIDCE =. : | ‘ t , BOX. 
Glass Goods, graduated and verified Burettes, Pipettes, and — 
c.c. Measures, Balances, Metric Weights, either separately or | Aggregate . ; ? . 12,220 ohms 
in Sets. 





Our New Test Tube Stands (Patent applied for) will hold any size Test Guaranteed oe to I in 500. 


Tubes, from 4 to 1} inch diameter. A great advantage over the ordinary — es 
Stands in use, which only have }-inch holes. Platinoid Wire. 


lllustrated Price List of Chemical Apparatus, wherein New Apparatus Price £9 10s. 


will be found described, Post Free. iM PROVED REFLECTING GALVANOM ETER, 


FREDK JACKSON & Co for use with above, any resistance to 2000 ohms, £8. 
* ’ 


(Late MOTTERSHEAD & CO.), Galvanometer Shunts, Galvanometer Lamps and Scales, 


Keys, Single Coils, Batteries, &c. 
14 CROSS STREET MANCHESTER Reliable Apparatus at low prices for teaching Mechanics, 
he tiens Haif-Mtoon Street Hydrostatics, Heat, Optics, Magnetism and Electricity, as 
d | supplied to many of ‘the leading Technical Institutes and 
LABORATORY FURNISHERS, Organised Science Schools. 
(mporters, Manufacturers, and Dealers in F a Sere 
CHEMICAL AND PHYSICAL Lists Free on application. Physiological List in preparation, 
APPARATUS 
occ oerroice | SEGOND-HAND icizs* 
: : akers). 
Fine Chemicals, Yolumetric Solutions, ng 


Plain and Stoppered Bottles, WATSON EDINBURGH STUDENT'S, £8 10s, £10, & £12 10s. 


AND EVERY LABORATORY REQUIREMENT. BECK’S No. 1 INTERNATIONAL STAND, £30. 


BECK’S No. 2 INTERNATIONAL, complete with fittings, £26. 
para with Price List ’ P gs 
ney ey ROSS'S LARGEST MODEL STAND, cost £100, complete, £45. 


Telegraphic Address—“‘ APPARATUS, MANCHESTER.” ASTRONOMICAL TELESCOPES, £2°10s. to £120, in stock. 
Telephone Number— 2038. CLARKSON & CO., 28 Bartlett’s Buildings, Holborn Circus, E.C. 


“OPTIMUS” INDUCTION COILS 


(Best London made) 


FOR RONTGEN X-RAY PHOTOGRAPHY. 


Inch Spark 2 3 4 5 6 10 12 
Price £8 £10 £12 £14 L16 £28 £39 
Larger Coils to Order. 


emmy icin FOCUS TUBES. citi 25/- 
ACCUMULATORS AND PRIMARY BATTERIES. 


PERKEN, SON & RAYMENT, “tcisom'crcts’ LONDON. 
LARGE MODEL ILLUSTRATING HERTZIAN WAVE MOTION. 


As designed by Prof. SILYANUS P. THOMPSON. 


Beautifully illustrating the propagation of the Wave, the progress of which may be 
watched, from the Oscillator until it reaches the Resonator and causes a 
responsive vibration. 
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Apparatus for Hertz Experiments. Radiator and Coherer to Illustrate WIRELESS 
TELEGRAPHY. Syntonic Leyden Jars with Air-gap Tuning Slide, &c. 


EARVEYW @& PwPEAK, 


(BY APPOINTMENT TO THE ROYAL INSTITUTION OF GREAT BRITAIN), 
GOVERNMENT CONTRACTORS, &c., 


56 CHARING CROSS ROAD, LONDON, W.C. 
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ATWoOoOoOD MACH IN EB. 


Gives Accurate Results, Small Space required, Fastens to Wall, Length 8 to 9 Feet, Electric Release, Slidin Platforms, Weights 
and Overweights, Balanced Wheel, Levelling Arrangement. Graduated, £3 15s.; not Graduate » £3 5s. (nett.) 


This Machine gives first-class results, and is to be depended upon. 
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WORKSHOPS OF PHILI p HARRIS & CO., Lrop., 


CHEMICAL AND PHYSICAL APPARATUS MAKERS, BIRMINGHAM. 


CROSSLEYV’S GAS ENGINES. 


, GREAT 

RECENTLY Fg ae in = ‘ % s REDUCTION 
pa | IN 
GAS 

CONSUMED. 


REMODELLED. 


~ 
c 
v 
2] 


| 
| 
| 


LTD., OPENSHAW, MANCHESTER. 


Compound 
work- 
Or 
Eyepieces, lin. 
and 1/6in. 
Abbe 
Diaphragm, in 
Mahogany 
Case, £15. 
Catalogue of 
particulars of 
and 


fitted with two 
jectives 


one Eyepiece, 
£9 10s. 


manship, with 
completely 


finest 
Ilr. 


BURGH. 
», MELBOURNE, 


*s Microscopes are 
-*rices varying from 


£3 3s. to £9 10s. 
New Prices. 


Post free on application to 


W. WATSON & SONS 


Stage, 
Substage, Tripod Foot, 


The ‘*H” Edinburgh 


Student’s Microscope, As 
FIGURED, with Mechan- 


AND 
ical 
WATSON'S MICROSCOPIC OBJECTS 
New Edition of Catalogue (No. 3) is now ready. 


AN HEURCK MICROSCOPES 


The Edinburgh Student 
BRANCHES: 


Brewery Fermentation, 
16 FORREST ROA 


(Established 1837), 


Post free on application. 
13 High Holborn, London, W.C. 


. WATSON & SONS, 


SOLE MANUFACTURERS OF THE 


best description connected with the Microscope. 
It contains many New and interesting Speci- 


the above, and of everything of the latest and 
mens, New Sets of Slides illustrating Paper 


TRIPLE NOSE-PIECE, 20s. 


The New Edition of Watson’s 


WATSON’S DUST PROOF 


Microscopes ‘(No. 2) gives full 


made in Eight forms at I 
Public Health Subjects. 


Manufacture, 


NEW STIGMATIC LENS. 


SERIES Il. F/6. 


BRITISH DESIGN AND WORKMANSHIP. 
Is the best All-round Lens for either Professional or Amateur use. 

Each lens will give perfect definition with /u// aperture to the extreme corners of the plate 
it is sold to cover ; with smaller stops it will cover at least two sizes larger, giving perfect sharp- 
ness all over the plate, and thus becoming a wide-angle lens of the highest excellence. Either 
combination may be used separately, giving foci of about 13 and 2 times the length of that of 
the lens when used intact. The advantage of thus being able to choose the best point of view, 
irrespective of distance, will be at once apparent to the artistic worker. 

EQUIVALENT TO FOUR LENSES AT THE PRICE OF ONE. 


Eleven Sizes are now ready from 3} to 18 inches eq. focus. 


CATALOGUE OF HIGH-CLASS CAMERAS AND LENSES, POST FREE. 


J. H. DALLMEYER, Ltd, 25 NEWMAN STREET, OXFORD STREET, LONDON, V. 


—— -— --—— rR ape . > a atTt.LAN 
Printed by RicHarp Cray anv Sons. Limirep,.a ‘7 & 8 Bread Street Hill, Queen Victoria Street, in the City of London, and published » ery 
anv Co., LimiTEp, at St. Martin’s Street, London, W.C., and Tug MacmiLtan Company, 66 Fifth Avenue, New York.—Tuurspay, Nov. 17; 1°9 








“L. EDINBURGH STUDENT’S 


14\w 
My 














plate 
harp- 
Sither 
hat of 


view, 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


‘* To the solid ground 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH. 
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[PRICE SIXPENCE. 








Registered asa Newspaper at the General Post Ofes. } 








THE « NEWTONIAN * eS 


UNIVERSAL SCIENCE LANTERN 


(IVES & NEWTON'S 
PATENT). 


Complete for Slides, Mjorosoante Objects, and Spectra. | 
Price £18. 


For Lecturers on Light, Colour, and Colour Photography, &c. 


Sole Makers : NEWTON & Co., 8 FLEET STREET, LONDON. 


GRIFFIN’S 
NEW DRAUGHT 


GAS FURNACES, 


WITH 
INDESTRUCTIBLE 
CAST-IRON BURNERS, 


Producing a WHITE HEAT in 
Crucibles or Muffles. No Gauzes; no 
Smoke. A perfect Bunsen Flame. No 
troublesome Internal Fittings; the Cover 

s swivels off; the Crucible is easily removed. 
Most powerful and reliable Burner. 


Melts Cast-iron in 35 Minutes from time of Lighting. 


ILLUSTRATED PRICE LisT POST FREE. 


JOHN J. GRIFFIN & SONS, 
40-26 SARDINIA STREBT, LONDON, W.C. 


{All Rights are Reserved. 





; NALDER BROS. & CO., LTD. 





16 RED LION STREET, LONDON, E.C. 


AYRTON-MATHER UNIVERSAL SHUNT BOX. 


Does not need adjusting for each Instrument, but can be used indis- 


criminately for Galvanometers of any resistance. 
Multiplying powers :—1, 3, 10, 30, 100, 300, TOo0. 
This Instrument also ‘makes a convenient form of Potentiometer. 


_Price £3 15s 


WRriTE FoR CATALOGUE. Cable “Address, “Secoum, Lonpon.’ 


No Agents, U.S.A. This Instrument ‘delivered anywhere i in U.S.A. for $24, 


No plugs to get lost. 


THE TOURISTS ANEROID. 


parent some ) 


For Measuring Altitudes without Calculation. 


New ItiustraTeD Price Lists Free sy Post. 


Made only by 


NEGRETTI & ZAMBRA, 


SCIENTIFIC INSTRUMENT MAKERS to THE QUEEN, 
38 HOLBORN VIADUCT, E.C. 


BRANCHES : 45 CORNHILL; 122 REGENT STREET. 
NEGRETTI & ZAMEBRA’S “‘ Illustrated Cue: 600 Pages 
1200 Engravings, Price 5s. 


Telephone : No. 6583. Telegraphic Address : * Steentt, London.” 
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UNIVERSITY OF GLASGOW, 
EXAMINERSHIPS IN MEDICINE. 

The University Court of the University of Glasgow will shortly proceed 
to appoint Five Examiners for Degrees in Medicine to Examine in 
‘Chemistry, Zoology, Materia Medica and Therapeutics, Clinical Surgery, 
and Clinical Medicine, respectively. 

The Appointment in each case will be for three years from January 1, 
next. 

The Salary attached to each of the Examinerships in Chemistry, Zoology, 


and Materia Medica and Therapeutics is £30, and to each of the | 


Examinerships in Clinical Surgery and Clinical Medicine, £50. 
Candidates should i i 

Testimonials with the undersigned, on or before December 17 next. 

ALAN E. CLAPPERTON, Secretary of the Court. 
gt West Regent Street, Glasgow. 

THE CARNARVONSHIRE TECHNICAL 
INSTRUCTION COMMITTEE propose to arrange for popular 
lectures on Geology in the Quarry Districts this winter. 
is required who has a sound knowledge, both theoretical and practical, 
of Geology, and can lecture in Welsh and illustrate by black-board 
sketches. 


Applications and testimonials should be received not later than Saturday, 


December 17. 
For terms of appointment, &c., apply to 
J. H. BODVEL-ROBERTS, 


Clerk to the County Council, Carnarvon. 


BEDFORD COLLEGE, LONDON 
(FOR WOMEN), 
YORK PLACE, BAKER STREET, W. 
The Professorship of Hygiene is now Vacant. 
Applications, together with thirteen copies of Testimonials, should be 


sent in by Saturday, December 10, to the SEcrETARY OF CoUNCIL, from 
whom further information can be obtained. 


TECHNICAL COLLEGE, 


HUDDERSFIELD. 

The ASSISTANT LECTURESHIP in CHEMISTRY is Vacant. 
Salary, £100 per annum. Candidates should possess special knowledge of 
Organic Chemistry. 

Applications to be sent in tothe Principat not later than December 12. 
Statement of duties, and other information, may be obtained upon 
application. THOS. THORP, Secretary. 

ROYAL TECHNICAL INSTITUTE, 


SALFORD. 


Principal: W. WILSON, M.A. 





Applications are invited from duly qualified Gentlemen for the position | 


of ASSISTANT 
Annum. 

Full particulars of duties and Forms of Application may be had, up to 
December 14 next, from RICHARD MARTIN, Secretary. 


November 22, 1898. 


LECTURER in CHEMISTRY. Salary, £100 per 


MUSEUM ATTENDANT.—Wanted, a 

handy young Man, not under seventeen years of age, as Museum 

* Attendant. Wages from 15s. per week, according to capability. One 

with experience in Natural History Work preferred. Apply to the 

Curator, Free Library and Museum, Whitechapel, E., any afternoon 
except Monday and Friday, and on Tuesday evening. 


CURATORSHIP, or similar Appointment, 
in Local or Private Museum required.—Address, B. W. Priest, 
12 Elgin Avenue, W. 


RESEARCH, CHEMISTRY, & PHYSICS. 


—Well-fitted Laboratories can be used for Research at any hours con- 
venient to Workers. Workshop for making Apparatus. Electric 
Mains for Experiments.—‘’ T.,” 9 Heathcote Street, Gray's Inn Road, 
eke 








ESTABLISHED 1890. TELEPHONE, 2529. 
E. W. ALLEN & CO., 
TYPE AND SHORTHAND WRITERS, 
39 Lombard Street, London, E.C. 

Scientific MSS., Geological, Chemical, Medical, &c., carefully, quickly, 
and intelligently copied. Typists and Stenographers sent out for temporary 
work. References to Fellows of the Royal and other Scientific Societies, 
ind Members of the Medical Profession. Terms on application. 


COACHING. 
CHEMISTRY, PHYSICS, and BIOLOGY. 
For all Examinations. Small Classes or Private Tuition. Well- 
equipped Laboratories. Practical Forensic Medicine. D. P. H 
*“R. C,” 9 Heathcote Street, Gray's Inn Road, W.C. 


FOR SALE.—Complete Photo - Micro- 
graphic Apparatus of Newest Construction, Bellows extending to 
7 feet, Suitable for use with Arc, Lime, or any other Light.—Apply, 
‘“* B.,” 15 Carlton Villas, Cricklewood, N.W. 


METEORITES. 


A small Collection to be disposed of; can be seen, or par- 
ticulars obtained from 


MR. HENSON, 97 RECENT STREET, LONDON, W. 


Practical and Theoretical. 





lodge twenty copies of their Application and | 


A Lecturer | 


| ona THOROUGHLY INDIVIDUAL SYSTEM. 
| if desired. 


+ &e— | 





ELECTRICAL ENGINEERING. 

The ELECTRICAL STANDARDIZING, TESTING, and TRAINING 
INSTITUTION, 8 CHARING CROSS ROAD, LONDON. 
(Proprictors—Syndicate of Electrical Engineers, Ltd.) 

Boarp or ConTROL. 
The Rt. Hon. the Earl of CRAWFORD, K.T., F.R.S., Chairman, 
The Rt. Hon. Lord Castletown. Hugh Erat Harrison. 
The Hon. R. Brougham. Francis Ince. 
Robert Hammond. William O. Smith. 
Affords a Theoretical and Practical Training, and qualifies the Sons of 
Gentlemen for Appointments in Mechanical and Electrical Engineering. 
After the Preliminary Training in Theory at the Institution, Students go 


| through a Practical Course, first in the Mechanical Engineering Works and 


subsequently the Electrical Works, the Institution being associated with over 
50 leading Firms and Engineers for this purpose. They are thus brought 
directly into association with prominent Companies and Firms, and secure 
an introduction to the Profession under the most favourable auspices. 
APPOINTMENTS HAVE BEEN SECURED FOR OVER 80 PER 
CENT. OF THE STUDENTS who have completed their Course since 
the foundation of the Institution, and applications continue to be received 
for competent men. Prospectus on application. The new Session has 
just commenced. 


THE ELECTRICAL 


| AND 
GENERAL ENGINEERING COLLEGE, 


AND 


EXPERIMENTAL ENGINEERING 


WORKS, 
2 and 4 PENYWERN ROAD. EARL’S COURT, 
LONDON, S.W., 


Trains Students for Electrical, Mechanical and Mining Engineering. 

Develops Electrical and Mechanical Patents. 

Constructs Experimental and Special Machinery and Models to 
Specification. 


MATRICULATION B.A. & B.Sc. 


PREPARATION by CORRESPONDENCE and ORAL TUITION 


Fees based on success 





The STAFF includes Graduates of Oxford, Cambridge, London, and 


SINGLE SUBJECTS TAKEN: Latin, Greek, French, German 
Italian, English, Mathematics, Sciences, Logic, Psychology, Political 
Economy, &c. 

For ‘Terms, Testimonials from successful Pupils, &c., address Mr. J. 
CuaRLEstTon, B.A. (Lond. and Oxon.), The Burlington Classes, 27 
Chancery Lane, London, W.C 


Royal Universities. 


UERNM RE LONDON BRANCH at 

a 24 CHANCERY LANE, W.C. 
Tuition by JOHN GIBSON, M.A. (First Class, Camb. ), and G. LOLY, B.A. 
(First Class, London), for all Public Examinations. Special Instruction 
in Scientific Agriculture for successful practical Agriculture and Forestry 
in the British Islands or the Colonies; also in Geology, Botany, &c., 
Practical, Chemical, and Physical Laboratories. The ‘‘State Corre- 
spondent” and Higher Examination Journal gives up-to-date particulars 
of all the leading C.S. and other Examinations. Price 2}d., post free. 
Prize of One Guinea for competition each month; Special Prize of Pive 
Guineas each June and December. 


MEMOR 


(LOISETTE’S SYSTEM), 
THE SCHOOL OF MEMORY TRAINING, 


yo Berners Srt., Oxrorp St., Lonpon, W. 
SCIENTIFIC DEVELOPMENT OF THE NATURAL MEMORY. 
The late Rd. A. Procror (Editor of Know/edge) said: “I have no 
hesitatior: in thoroughly recommending the system.” 
Success AT Exams. MinpD WANDERING CURED. SPEAKING WITHOL 
Nores. How to successfully study all Branches of Science, MATHE- 
MaTics, CLassics, &c. Prospectus post free on application to the Secretary 








Now Ready. No. 13. Price rs. 


THE SCIENTIFIC ROLL. 


Climate: Baric Condition. To be completed in Sixteen Numilers. 
Conducted by ALEXANDER RAMSAY. 


Prospectuses and Subscription Forms Free by Post on application to th 
ublishers. A few of Nos. 1 to 12 still in print, price 1s. each. 
THE GEOLOGICAL TIME PAPERS AND CHARTS. 
No. 1. The “ R” Geological Time Scale, price 1d. Nos. 0 to 3 Charts 
3d.each. Post free 1d. extra. Now ready. 
London: O'DRISCOLL, LENNOX, & CO., Printers and Publishers, 
ro & 12 Elephant Road, Elephant and Castle. 
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J. & A. CHURCHILL, ‘CAMBRIDGE UNIVERSITY PRESS._ 


PUBLISHERS. 


THE QUARTERLY JOURNAL OF © 


MICROSCOPICAL SCIENCE. 


Edited by E. RAY LANKESTER, M.A., LL.D., F.R.S., 
with the co-operation of ADAM SEDGWICK, M.A., 
F,.R.S., and W. F. R. WELDON, M.A., F.R.S. 

Contents of No. 163 (Nov.), with Eleven Plates, Price 10s. 

The Development of the Pig during the First Ten Days. By 
RICHARD ASSHETON, M.A. 

The Structure of the Mammalian Gastric Glands. By R. R. 
BENSLEY, B.A., M.B., Assistant Demonstrator in Biology, 
University of Toronto. 

On Certain Green (Chlorophylloid) Pigments in Invertebrates. 


| A 


By Marion I. Newsicin, D.Sc., Lecturer on Zoology in | 


the Edinburgh College of Medicine for Women. 
the Laboratory of the Royal College of Physicians, 
Edinburgh. ) 

Note on a (?Stomatopod) Metanauplius Larva. By J. J. 
LisTER, M.A., Demonstrator of Comparative Anatomy in 
the University ‘of Cambridge. 


(From | 


OLLECTED MATHEMATICA L 
PAPERS. By P. G. TAIT, M.A, Honorary Fellow of 
St. Peter’s College. and Professor of Natural Philosophy 
in the University of Edinburgh. Vol. I. 21s. 

[Nearly ready. 
TREATISE ON OCTONIONS. A 
Development of Clifford’s Bi-Quaternions. By ALEX- 
ANDER McAULAY, M.A., Gonville and Caius College, 
Professor of Mathematics and Physics in the University of 
Tasmania. Demy 8vo. Ios. 6d. [Nearly ready. 


TREATISE ON DYNAMICS OF A 
PARTICLE, WITH NUMEROUS EXAMPLES, By 
E. J. ROUTH, D.Sc., F.R.S., Fellow of the University 
of London, Honorary Fellow of Peterhouse, Cambridge. 
Demy 8vo. 14s. 


A TREATISE OF ANALYTICAL 


On the Nephridia of the Polychaeta.—Part II. Glycera and | 


Goniada. By Epwin S. Goopricu, B.A., Aldrichian 
Demonstrator of Comparative Anatomy, Oxford. 


SECOND EDITION, NOW READY. 
With 790 Woodcuts, price 36s. 


MORRIS’S HUMAN ANATOMY. 


Revised throughout by the various Authors. 
200 New and Altered Cuts. 
Other new features i in Type and Iilustrations, 


A MANUAL OF DENTAL ANATOMY, 
HUMAN AND COMPARATIVE. By CHARLES S. TOMES, 
M.A., F.R.S. Fifth Edition, with 263 Illustrations, 8vo, 14s. 


A HANDBOOK of HYGIENE and SANI- | 
TARY SCIENCE. By GEORGE WILSON, M.D., LL.D. Edin., 
F.R.S.E., D.P.H. Camb. Eighth Edition. For the most part Re- 
written, and greatly Enlarged, with new Illustrations, and a Digest of | 
Sanitary Law. Post 8vo, 12s. 6d. 








A MANUAL of BACTERIOLOGY, 
CLINICAL AND APPLIED. With an ork ndix on Bacterial 
Remedies, &c. ay RICHARD T. HEWLE M.D., R.C. 
D.P.H.(Lond.), Assistant in the Bacteriological Uh, British 
— of Preventive Medicine. With 75 Illustrations. Post 8vo, 
108. 


DIET AND FOOD CONSIDERED IN 
RELATION to STRENGTH and POWER of ENDURANCE, 
TRAINING, and ATHLETICS. By ALEXANDER HAIG, M.D., 
F.R.C.P. With 5 Illustrations. Crown 8vo, 2s. 


A MANUAL of CHEMISTRY. By 
WILLIAM A. TILDEN, D.Sc., F.R.S., Professor of Chemistry in 
the Royal College of Science, London ; : Examiner in Chemistry to the 
Department of Science and Art. With 2 Plates and 143 Woodcuts. 
Crown 8vo, ros. , 


VALENTIN’S PRACTICAL CHEM- 
ISTRY, QUALITATIVE AND yAN LG age ANALYSIS. 
Edited by r. W. R. HODGKINSON, S.E., Professor of Chem- 
istry and Physics i in the Royal Military Op and Artillery College, 
Woolwich. Ninth Edition, 8vo, gs. [The Tables separately, 2s. 6d. 


THE ANALYST’S LABORATORY COM- 


PANION : a Collection of Tables and Data for Chemists and Students. 
By ALFRED E. JOHNSON, Assoc. R.C.Sc.I., F.1.C., F.C.S. 
Second Edition, Enlarged. Crown 8vo, cloth, 55. ; leather, 6s. 6d. 


COMPLETION OF 


COMMERCIAL ORGANIC ANALYSIS. 
By ALFRED H. ALLEN. 


Vol. 1v., Second Edition, ProTeips AND ALBUMINOUS PRINCIPLEs, 
PROTEIDS ‘OR ALBUMINOIDs, including Mik, Meat, Extracts, BLoop- 
TaIns, GELATIN, WooL, Sik, &c. Now Ready, price 18s. 


Also, now Ready. 


Vol. 1., Third Edition, Edited and partially Revised by Dr. LEFFMAN 
of Philadelphia. Price ah . 4 . . ™ 


London: J. & A. CHURCHILL, 7 GREAT MARLBOROUGH ST. 








STATICS. By E. J. ROUTH, D.Sc., F.R.S. Demy 
8vo. Vol. I,, Second Edition., 14s. Vol, IL., ros. 

AN ELEMENTARY COURSE OF IN- 
FINITESIMAL CALCULUS. For the Use of Students 
of Physics aud Engineering. By HORACE LAMB, 
M.A., F.R.S., Professor of Mathematics in the Owens. 
College, Manchester. Crown 8vo. 12s. 


CAMBRIDGE NATURAL SCIENCE MANUALS. 
Geological Series. New Volume. 
THE PRINCIPLES OF STRATI- 
GRAPHICAL GEOLOGY. By J. E. MARR, M.A., 
Fellow of St. John’s College. 6s. [Nearly ready. 





LONDON: C. J. CLAY & SONS, 
Cambridge University Press Warehouse, Ave Maria Lane. 


MR. MURRAY'S NEW SCIENTIFIC WORKS. 


Crown: 8vo, 7s. 6d. 
| COLOUR IN NATURE. 
Biology. By MARION NEWBIGIN. 
Crown 8vo, 6s. 


THE FIVE WINDOWS OF THE MIND. 
A PopuLAR ACCOUNT OF THE HUMAN SENSES. By 
EDWARD HAMILTON AITKEN, Author of ‘ The 
Tribes on my Frontier,” ‘‘ Behind the Bungalow,” ‘‘A 
Naturalist on the Prowl.” [ Just out. 

With Map and Illustrations, Crown 8vo, 7s. 6d. 


AMONG THE CELESTIALS. A 
NARRATIVE OF TRAVELS IN MANCHURIA, ACROSS THE 
Gos! DESERT AND THROUGH THE HIMALAYAS TO INDIA. 
Abridged from ‘‘The Heart of a Continent,” with 
Additions. By Captain FRANCIS YOUNGHUSBAND, 
C.I.E., Gold Medallist R.G.S., Author of *‘ The Relief of 
Chitral,” ‘* South Africa of To-day.” [ Just out. 





A Study in 
[ Just out. 





Large 8vo, 6s. 
MR. MURRAY’S PROGRESSIVE SCIENCE SERIES. 
THE STUDY OF MAN. By Prof. Haddon, 
D.Sc., M.A. Illustrated. 
THE GROUNDWORK OF SCIENCE. 
By St. GEORGE MIVART, M.D., Ph.D., F.R.S. 
RIVER DEVELOPMENT. By Professor 
I. C. RUSSELL. Illustrated. [Jn a few days. 
EARTH SCULPTURE. By James Geikie, 
LL.D., F.R.S. Illustrated. [/n a few days. 
VOLCANOES. By Professor Bonney,. 
D.Sc., F.R.S. Illustrated. [Jn a few days. 


JOHN MURRAY, Albemarle Street. 
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*A very useful series of small manuals on subjects of common o* rest.’ 
—SPECTATOR 


“THE LIBRARY OF USEFUL STORIES. 


Small 8vo, Cloth. Price 1s, each Volume ; Post free, 1s. 
“* The more Science advances, the more it becomes conce 5 Ss. 77 in little 

books.”’— LE1pniTz. 
The Story of the Stars. 

By G. F. CHAMBERS, F.R.A.S. With 24 Illustrations. 
The Story of Primitive Man. 

By EDWARD CLODD. With 88 Illustrations. 
The Story of the Plants. 

By GRANT ALLEN. With 49 Illustrations. 
The Story of the Earth in Past Ages. 

By H. G. SEELEY, F.R.S. With 40 Illustrations. 
The Story of the Solar System. 

By G. F. CHAMBERS, F.R.A.S. With 28 Illustrations. 
The Story of a Piece of Coal. 

By E. A. MARTIN. With 38 Illustrations. 
The Story of Electricity. 

By J MUNRO. _ With 100 Illustrations. 
‘The tory of Extinct Civilisations of the East. 

y R. E. ANDERSON, M.A. With Maps. 

The "Story of the Chemical Elements. 

By M. M. PATTISON MUIR, M.A. 
The Story of Forest and Stream. 

By JAMES RODWAY, F.L.S. With 27 Illustrations. 
The Story of the Weather. 

By G. F. CHAMBERS, F.R.A.S. With 50 Illustrations. 
The Story of the Earth’s Atmosphere. 

By DOUGLAS ARCHIBALD, M.A. With 44 Illustrations. 
The Story of Germ Life. 

By H. W. CONN. With 34 Illustrations. 
The Story of the Potter. 

By C. F. BINNS. With 57 Illustrations. 
The Story of British Coinage. 

By G. B. RAWLINGS. With 108 Illustrations. 
The Story of Life in the Seas. 

By S. J. HICKSON, D.Sc., F.R.S. With 42 Illustrations. 
The Story of Photograp hy 

By A. T. STORY. With 38 Rierations. 
The Story of Religions. 

By the Rev. E. D. PRICE. 
The Story of the Cotton Plant. 

By F. WILKINSON, F.G.S. With 38 Illustrations. 
G EORGE NEWNES, Ltd., 7-12 Southampton Street, Strand, London — 


A. GALLENKAMP & CO., 


19 & 21 SUN STREET, FINSBURY SQUARE, 
LONDON, E.C. | 


CHEMICAL AND BACTERIOLOGICAL APPARATUS OF | 


EVERY DESCRIPTION. 
JENA GLASS BEAKERS AND FLASKS AT 
REDUCED PRICES. 


STANDARDIZED BURETTES AND OTHER 
GRADUATED INSTRUMENTS. 
LABORATORY FURNISHERS. 


LARGE STOCK FOR ‘SUPPLY WHOLESALE & EXPORT. 


Write for Catalogue ‘of 500 fully illustrated pages; one of 
the most complete Lists published. 


J. SWIFT & SON 


(SPECIALLY APPOINTED TO THE WAR OFFICE). 
ay ot APOCHROMATIOC, Oil 


Imm. N.A. 1°40. rice 
N EWLY-COMPUTED PAN- 
APLANATIC, 1/12” Oil Imm. 
Minimum N.A. 1°30. Price 


NEWLY COMPUTED 1/8” Oil 
Imm N.A. 1° rice 
senencarme, complete with 
wo Objectives, Ocular and Iris 
Diaphragm, in Cabinet, from 
a tt a ADB LY CAMERA 
LUCIDA Price 








5 
Mier 


‘Nem 
. bl it For Particulars and Prices of Microscopes, 
vy apply 
UNIVERSITY OPTICAL WORKS, 


1 


* 





* 
| 


LENSES. 


Used by Amateur and 

Professional Photo- 

graphers in every part 

of the World. Every Lens is carefully tested, and 
may be purchased with confidence. 





ROSS-ZHISS 


Convertible = = 
Anastigmats. 


CONSISTING OF 
Single Lenses, f/12°5. 
Doublets £/6°3. 
Sets for every purpose. 


These are undoubtedly the finest Single Lenses yet produced, 
both for Rapidity and Flatness of Field. 





ee 





ROSS-GOERZ 


Double Anastigmats. 


These deservedly popular Lenses 
have already had an immense sale. 
They are the 


VERY ACME of PERFECTION. 


FOR FULL PARTICULARS SEE CATALOGUE. 


RO S ~ Lt MANUFACTURING 
9 °9 OPTICIANS, 
111 NEW BOND STREET, LONDON, W., 
And 81 COCKSPUR STREET, CHARING CROSS, S.W. 
ESTABLISHED 1830. 








} 
} 
| 
| 


| 


CROMPTON & CO., Lumen, 
ELECTRICAL ENGINEERS, 


THRIPLANDS,” } 
SINCTON Court, | LONDON, W. 








Laboratory fol 





TRAINING INSTITUTIONS supplied with 
any description of ELECTRICAL 
PLANT, INSTRUMENTS, 

and APPARATUS. 


Experimental DIRECT and 

ALTERNATING 
CURRENT SETS. 
WRITE FOR 


PRICE 
LISTS, &c. 


PRICE 


£35 
CROMPTON 


(CLASS II.) 
POTENTIOMETER 


As supplied to CENTRAL STATIONS, 
TRAINING INSTITUTIONS, &c., under 
PRIVATE, MUNICIPAL, and GOVERNMENT 


control. 


LIBERAL DISCOUNTS. 











81 TOTTENHAM COURT ROAD, W. 


PLEASE ADDRESS ALL INQUIRIES AS ABOVE. 
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For many years the want has been felt of a PORTABLE ANEMOMETER, by means of which the actual Velocity and 
Pressure of the Wind could be quickly ascertained. This want Mr. W. DINEs, who is well known for his anemometrical experi- 
ments, has met by his PATENT PRESSURE PORTABLE ANEMOMETER. 

One scale of the instrument shows directly the actual velocity of the wind ; the other (not shown in the woodcut) the pressure 


exerted in pounds per square foot. 


PRICE : 
X.. 


The instrument is used vertically, with the nozzle pointing towards the wind. 


FULL PARTICULARS SENT ON APPLICATION. 
CASELLA, 


£3 10 0 


SCIENTIFIC INSTRUMENT MAKER TO THE ADMIRALTY AND ORDNANCE, 


Tele 
“ESCU 


hic Address, 
ON, LONDON.”’ 


147 HOLBORN BARS, 


LONDON, E.C. 


piepane, 
“1054 Holborn. 





THE CERES SYSTEM. 
s@- EMINENTLY SUITED FOR LITERARY AND SCIENTIFIC U@E. 





LETTER FILES. | 


There is no arrangement so simple for keeping | 

correspondence, &c. 
Papers can be arranged in a moment either | 
alphabetically or according to subjects, and there | 
is no mechanism to bother one or get out of order. | 


The 
Cheapest File in 
the Market. 


Six times the 
capacity of any | 
binding File, 
and one place to 
refer to 





CARD AND SLIP FILES. 


Somes 


Portion of Card File. 


The Ceres Card Files in Cabinets (with rod) for Library 
Catalogues, and in Boxes and Trays (without the rod) for other 
purposes, constitute the latest development of the Card System. 





The Bishop of Bristol :—‘‘ Zhe convenience of the Writing 
Table with * Ceres’ Files is beyond words. So far as I can keep 
pace with my correspondence, there is never anxiety as to where 
a letter is; and the drawer with cards for notes of references, 


| speeches, sermons, &c., makes me perpetually regret that I had 


instead of six. 


In Wood, covered cloth. Size, 17” x 124” x 10” high. Capacity, 
1,800 Papers. Price, with set of Alphabet Guides and 2 Blanks, | 
12s. 6d. Extra Blanks for writing own headings, 2s. per doz. 


For other varieties and sizes of Box Files, Cabinets, Writing Tables, Standing Desks, Card Files, &c., see Explanatory 


not such a thing twenty years ago.” 


Sir H. H. Bemrose, M.P. :—‘‘/ am using the Card Box 
daily for a literary purpose, and J find it simply invaluable, As 


| at lies on the table entries are made at the moment under their 


proper heads, and the facility of reference is such as no other mode 


| of endexing I am aware of can touch.” 


Pamphlet, Post Free. 


THE CERES DEPOT, 16 BROOK STREET 





The CAMBRIDGE SCIENTIFIC INSTRUMENT 
COMPANY, LIMITED, 


_ Manufacturers of Seismographs, after the design of Professor 
Ewinc, F.R.S., for automatically recording Earthquake 
Phenomena. 


HORIZONTAL PENDULUM SEISMOGRAPH. 
VERTICAL MOTION SEISMOGRAPH. 
DUPLEX PENDULUM SEISMOGRAPH. 


These Instruments have been supplied to the Lick Observatory, 
California; the University of Sydney, N.S.W. 
the McGill University, Montreal; &c. 


Write for Particulars and Illustrated Price Lists, to 


“INSTRUMENT COMPANY, LTD., CAMBRIDGE.” 





i"), LONDON, W. 


For Photography, Unsurpassed for fine definition. 


Coxe [Ensrs 


TAYLOR, TAYLOR, & HOBSON, 
Slate Street Works, Leicester ; 
and 10 Charing Cross Road, London. 
Ask for the Cooke Booklet. 


PHCENIX FIRE OFFICE, 


9 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
. ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
SecreTaries—W. C. MACDONALD and F. B. MACDONALD. 
LOSSES PAID OVER £20,000,000. 
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ORIENT COMPANY’S PLEASURE CRUISE, 


By their Steamship ZUS77ANTJA (3912 tons register), 


To the WEST INDIES and BERMUDA, 
Embarking Passengers at London (Tilbury), 11th January, and arriving 
back in London, 13th March, 1899. 

The following places will be visited :—TENERIFFE, BARBADOS, 
TRINIDAD, GRENADA, ST. LUCIA, MARTINIQUE, SANTA 
CRUZ, JAMAICA, CUBA (Santiago), BERMUDA, and MADEIRA. 
‘* Winter afloat in the West Indies is most like a glorious summer, and at 
such a time—when yachts and steam launches are laid up at home—the trip 
should be taken.” 

Fares from 75 guineas. 

F. GREEN and CO. 
Managers { 4 NDERSON, ANDERSON, and CO. } 

For passage apply to the latter Firm, at 5 Fenchurch Avenue, London, 
E.C. ;_or to the West End Branch Office, 16 Cockspur Street, S.W, 


MINERALOGY. 


Mr. HENSON has now some fine Crystals of Haddon Tourmalines, 
shaded Green and Red, beautifully Crystallised Orpiment, Native Sulphur, 
Rutile in Quartz Dioptase, Red and Yellow Wulfenites; also Sipylite, 
Rowlahdite, and Thorite. 


ROCK CRYSTAL BALLS. BLOW-PIPE CASES AND 
APPARATUS. 


Head Offices, 
Fenchurch Avenue. 





Collections for Prospectors. 


SAMUEL HENSON, 97 REGENT STREET, LONDON, W. 


ESTABLISHED. 1840. 


TRILOBITES 


From the Upper Silurian of Dudley. 


Phacops caudatus, 1s. 6d. to 15s. Phacops Downingia, 1s. 6d. to ss. 
Acidaspis coronata, 2s. to 4s. .| Encrinurus variolaris, 15. 6d. to 
Calymene Blumenbachii, 5s. to 3. 6d. 
12s. 6d. Homolonotus, 3s. 6d. to 7s. 
A few Upper Silurian Crinoids, Corals, and Brachiopods. 


COLLECTIONS TO ILLUSTRATE GEOLOGY AND 
PHYSIOGRAPHY. 


Catalogues Post Free. 
THOMAS D. RUSSELL, Mineralogist, 
78 NEWGATE STREET, LONDON, E.C. 
ESTABLISHED 18651. 


BIRKBECK BANK 


30 Southampton Buildings, Chancery Lane, London. 


INVESTED FUNDS 
£10,000,000. 


The BIRKBECK ALMANACK, with full particulars, post free. 
FRANCIS RAVENSCROFT, Manager, 


Lessons given. 














THE MOST NUTRITIOUS. 


EPPS’S 


GRATEFUL—COMFORTING. 


COCOA 


BREAKFAST—SUPPER. 


HOLLOWAY’S PILLS 


CURE 


Biliousness, Sick Headache, Indigestion, and 
all Internal Complaints. 


CAN BE TAKEN BY THE MOST DELICATE. 


Holloway’s Pills and Ointment may be obtained of 
all Medicine Vendors. 








WATKINS & DONCASTER, 


NATURALISTS, 


AND MANUFACTURERS OF 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS, AND ALL BRANCHES OF 
NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 


i= Call or send for detailed Catalogue (66 pp.), Post free on 
application. 
N.B.—For Excellence and Superiorit 
Apparatus, references are permitte 
Patrons, Museums, Colleges, &c. 


A LARGE STOCK OF INSECTS AND BIRDS’ EGGS. 
Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 


with true natural surroundings. All Books and Publications on Natura) 
istory supplied. 


36 STRAND, LONDON, W.-C. 


(Five Doors from Charing Cross.) 





of Cabinets and 
to distinguished 


ZOOLOGICAL SPECIMENS FOR DISSECTION. 


All types required for Science Courses, perfect condition guaranteed. 
The following are some of the chief forms, with prices : 

Scyllium, 10d. each; 8s. doz. Sipunculus, 3s. to 4s. doz. 

Amphioxus, 9d. each. Echinus (large), 10s. doz. 

A stacus, 9d. each. Cucumaria (large), 1s. 4d. each. 

Anodon, gd. each. Apus, rs. each. 

Rana, 6d. each. Nebalia, 1s. per tube. 
Gammarus, 15. per tube. 
Scorpio, 1s. to rs. 6d. each. 
Scolopendra, 1s. 6d. each. 
Aplysia, 8d. to 10d. each. 
Haliotis, 8d. each. 

Loligo media, rod. each. 
Mya, tod. each. 
Pedicellina, rs. per tube. 
Salpa, ts. 6d. per tube. 
Ascidia, 8d. each. 

Raia, 1s. to 2s. 6d. each. 
Arenicola, 6d. each. Lacerta, rod. each. 
Sagitta, 1s. per tu 


be. 
REDUCTION ON LARGER QUANTITIES. 


JAMES HORNELL BIOLOGICAL STATION, JERSEY. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Ameba, Arcella, Actinosphzrium, 
Vorticelia, Stentor, Hydra, Fl laria, Steph eros, Melicerta, and many 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; Hormiphora(preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 
Ligia Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pectens, 
Bugula, Crisia, Pedicellina ; Holothuria, Asterias, Echinus ; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 

Biological Laboratory, Plymouth. THE DIRECTOR. 


PHYSIOGRAPHY and GEOLOGY. 


COLLECTIONS & MICROSCOPIC SLIDES 


As advised by Science and Art Directory, arranged by 


JAMES R. GREGORY & CO., 
Mineralogists, &c., ; 
To Science and Art Department, British, Indian and Colonial 
Museums, &c. 
NOVELTIES and RARE GEMS and PRECIOUS 


Mineral Specimens for Museums, and Collectors, and all purposes. 
Rock. Specimens and Microscopic Sections of Rocks and Minerals 


cut to order. e 
NEW AND VALUABLE MINERAL SPECIMENS CONSTANTLY 
ARRIVING. 
Stores & Offices: 1 Kelso Place, KENSINGTON, W. 


New CaTAtocugs AND Lists FREE. 





Noctiluca, 1s. 3d. per tube. 
Grantia, 1s. 3d. per tube. 
Sycon, 1s. 3@. per tube. 
Medusoids, 1s. 3¢. per tube. 
Aurelia, 10d. each. 

Coryne, 1s. per tube. 
Obelia, rs. per tube, 
Ascaris (large), 8¢. each. 
Cerebratulus, 1s. 6d. each. 
Nereis, 6d. each. 
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The GREATEST LANTERN NOVELTY in the MARKET 


IS THE 


AERIAL GRAPHOSCOPE 


(BRUCE’S PATENT), 


Showing Lantern Pictures in SPACE and BOLD RELIEF without 
a Sereen, and weird Ghost Effects and Fairy Like Visions. 


Exhibited with enormous success at the Soirées of the Royal Society, the 
Royal Institution, Royal Photographic Society, Society of Arts, British 
Association, Crystal Palace, Birmingham and Midland Institute, &c. 

Supplied to Owens College, Manchester : Queen's Theatre, Manchester ; 
Hermann’s Magical Entertainment, New York, &c. ’ MF Tat 

The Apparatus can be purchased outright or let out on hire. Exhibitions 
can also be arranged at all kinds of Entertainments, Soirées, Photographic 
Exhibitions, &c., with experienced Operators. ; 

The Inventor, Mr. Exic Stuart Bruce, M.A. Oxon., F.R.Met.Soc., 
is also prepared to accept Engagements for his Illustrated Lecture on the 
subjec 
“The Instrument forms the most perfect method of illustrating the 
phenomena of Persistence of Vision to large audiences, introducing effects 
which are not visible in other instruments, such as the difference in int nsity 
between real and incidental images, the gradual fading of incidental images, 
the curious multiplication phenomena, &c.. Tes : 

For. Prospectus, and unanimous complimentary criticisms of the entire 
London Press, apply to 


E S. BRUCE, Esea., 19 CAMPDEN House Roap, 
KENS!ING!1ON, LONDON, W. 


W. G. PYE «2 Co. 


Scientific Instrument Makers, 


30 ST. ANDREW’S STREET, 
CAMBRIDGE. 





Apparatus especially adapted for 
Teaching Purposes at Moderate 
Prices. 


PRICE LISTS FREE ON 
APPLICATION. 


REFLECTING 
GALVANOMETER, £3 


TO SCIENCE LECTURERS. 


HUGHES’ MOTO-PHOTOSCOPE FOR LIVING PICTURES. 


THE MOST PERFECT. 
No SuutTer, therefore no Flickering. Superb Mechanism. 

The Moto-Photo Camera for taking the Pictures. Illustrated Lists, od. 
See Mr. HuGues’ PATENT COMBINATION OPTICAL LANTERN, 
&c. Miniature Triple Lantern constructed for B. J. MALDEN, Esq. ; great 
success. New Oxyhydrogen Microscope. Science Lanterns for Class 
Demonstration. Magnificent Results. Docwra Triple, Prize Medal, 
Highest Award. Supplied to the Royal Polytechnic Instituticn, Dr.H. Grat 
TAN GUINNESS, Madame Apg.tNna Parti, &c., &c. Patent Pamphengos 
Science Lanterns. The Universal Lantern 4-inch Condensers. pda Lamp, 
Portrait Combination front Lenses, 18s. 6d., Marvellous value. Science 
Lecture Sets. Novelties. The Lantern Kaleid pe. Cheapest Lantern 
Outfits in the World. Grandly Illustrated Catalogue, over 180 choice En- 
gravings, 6d.; Postage, 34. List of 300 Lecture Sets, Science Subjects, 
Views, &c., 6d.; Postage 2d. Pamphlets Free.—W. UGHES, 
Sreciautst, Brewster House, 82 Mortimer Road, Kingsland, N. 





- Spectrometers, Spectroscopes, Goniometers, 


DAVENPORT-STEWARD 
UNIVERSAL 
ARC 


LAMP 
FOR 
HIGH-CLASS 
OPTICAL 
PROJECTIONS, 


£5 5s. 


either Direct 
or Alternating 
Currents. 


ILLUSTRATED CATALOGUE OF OPTICAL LANTERNS 
AND APPARATUS POST FREE. 


X-RAY APPARATUS. 
J. H. STEWARD, 
406 STRAND; 457 WEST STRAND, W.C.; 
7 GRACECHURCH STREET, E£.C., LONDON. 


C 0SS0 D X-RAY TUBES cori oe iran 
Anodes as supplied to J. Mackenzie Davidson, 


Exq. 
ACTUAL MAKER, 


67 FARRINGDON __2=—>_, 
ROAD, E.C. —_ 
MERCURY PUMPS, 


EXPERIMENTAL AND SCIENTIFIC GLASS - BLOWING. 


OPTICAL & SCIENTIFIC INSTRUMENTS, 





Cathetometers, Optical 
Benches, &c., &c. Instruments for special purposes constructed to Clients 
own designs. Price List on application. 
W. WILSON (formerly Foreman at Messrs. ELLIoTT Bros.), 
56 Crogsland Road, Chalk Farm, London, N.W. 
CONTRACTOR TO H.M. GOVERNMENT. 


ALBERT EDWARD JAMRAGCH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China. lacquers, Gongs Shells, and other Curios 








“OPTIMUS” MAGIG LANTERNS "=> ror DRAWING ROOM *° LECTURE HALL. 


Limelight may be adapted without alteration at an extra cost of 13s. 


Pinion. 
4 inches diameter. 


30/- 


“Student’s LANTERN 
(to take demonstrat- 
ihg tank) with 
Brass Sliding Tubes. 


Superior Japanned 


Metal Body. Russian Iron Body, 


Brass Sliding Tubes. 


PERKEN, SON & RAYMENT, ‘ieisum' cuts! 


Perforated Russian 


Each Magic Lantern is efficient for Exhibitions. The Lens gives crisp definition, being a superior Achromatic Photographic Combination with rack and 
It is fitted to a telescopic lengthening tube, so gaining increased focal accommodation. 
The reulgent lamp has 3 wicks, yielding a brilliantly illuminated picture. 


The Condenser is composed of two plano-convex lenses of 
Each is complete in Box. 


LANTERN 
PHOTOS. 


Plain, 1/- 
Coloured, 1/6. 


All Accessories at 
=———_—s—s reasonable prices. = - 
Mahogany Body, 
CATALOGUE Brass Stage and 
POST FREE. Sliding Tubes, 


LONDON. ‘OPTIMUS, | 


Iron Body, B 
Sliding 


Tass 
ubes. 
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“N. & G.” GAMERAS 


FOR SCIENTIFIC 


JAS. J. HICKS, 


IS SOLE MAKER OF 


AND KINEMATOGRAPHS: 8, 9.& 10 HATTON GARDEN, LONDON, 


WORK. 


High-class Instruments of best 
workmanship. Used by the 
Leading Experts at Home and 
Abroad. 


COMPLETE 
PHOTOGRAPHIC 
OUTFITS 


Supplied for Scien- 
tific Expeditions 
or Special Investi- 
gations. 


Catalogues and 
Estimates free on 


THE NEW PATENT SPHYGMOMETER 


Invented by Doctors HILL and BARNARD, which is of special 


| construction, and a simple and accurate arterial pressure gauge. 


It is marvellously sensitive, and consists of a metal tambour, 
the expansion of which is exhibited in a highly magnified form 


| by means of an index or pointer which travels round a dial. 


This dial is graduated in millimetres of mercury. The armlet 


| pump and pressure gauge, when not in use, fit conveniently into 
| a leather case. 


By means of this instrument we believe that 


| the arterial pressure can be taken in man as rapidly, simply, and 

| accurately as the temperature can be taken with the clinica! 

| thermometer. 
Price £5. Spare Bag and Tube, 5s. 

| The Instrument has a 5-in. Dai, A> ae spaced ina 


neat morocco Cas h Han 
FULLER PARTICULARS ON “APPLICATION. 


application. 
(When writing, please refer to Nature.) 


NEWMAN & GUARDIA, Ltd., 


90 & 92 Shaftesbury | Avenue, London, W | 


OPPOSIIE THE BRITISH MUS&UM. 


THACHER AY HOTEL 


PERA 
GREAT RUSSELL STREET, LONDON. 

THIs newly-erected and commodious Hotel will, it is believed, meet the cnienens of those who desire all the conveniences 
and advantages of the larger modern licensed hotels at moderate charges. Passenger Lift. Electric Light in all Rooms. Bath-rooms 
of every Floor. Spacious Dining, Drawing, Writing, Reading, and Smoking Rooms. All Floors Fireproof. Perfect Sanitation. 
Night Porter. Telephone. Bedrooms from 2s. 6d. to 4s. 6d. per night. Full Tariff and Testimonials on application. 

Telegraphic Address: ‘‘ THACKERAY, LONDON.” Proprietor—J. TRUSLOVE. 


Also, amalgamated with, and under the same management, 


THACHER AY HOUSE 


Z (TEMPERANCE HOTEL), 
yal 1 MONTAGUE STREET, RUSSELL SQUARE. 
the British Museum, and is exception- 


Tus Hotel, which has been carried on so successfully for the last 13 years, adjoins 
lly quiet. Bedrooms from 2s. to 3s. 6d. per night. Full Tariff and Testimonials on application. 
Telegraphic Address: ‘* TRUSLOVE, LONDON.’ Proprietor—J. TRUSLOVE. 


TO SCIENTIFIC MEN, NATURALISTS, TRAVELLERS, AND OTHERS. 


To the details of Photographic Out- 
fits for Scientific Men, Naturalists, 
Travellers, and others who require 
the Apparatus to be exact in every 
particular, and to be made on 
Scientific lines. THE STEREO- 
SCOPIC COMPANY also make 
a speciality of Twin Lens Cameras, 
and can show the largest Stock in 
London of practical and highly- 
finished HandCameras of every kind. 
LL.D., Assist. Keeper Zoological Dept., British 














A 








Pay 


LONDON 


lal 
STEREoscopic | 
ATTENTION 
Company } 


Extract of Letter from R. BOWDLER SHARPE, Esq., 
Museum, March 4, 1 —** I consider it one of the best day’ s work I ever did when I bought one of your Cameras. 
The ease with which itis Wrked, and the excellent results obtained, make it a most pleasurable accompaniment of 


a summer's outing.’ 
FREE LESSONS OR DEMONSTRATIONS TO PURCHASERS. 


THE STEREOSCOPIC COMPANY, 
<106, and 108 REGENT STREET, W., and 54, Cheapside, E.C. 


Printed by Richarp CLay Awd Sons. Limrrep, at 7 & 8 Bread Street Hill, Queen Victoria Street, in the City of London, and published 
axp Co., Limirep, at St. Martin's Street, London, W.C., and THs MACMILLAN Company, 66 Fifth Avenue, New York. —Tieonsoay, 











CATALOGUE FREE 


MACMILLAN 
‘ov. 24, 1298. 
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THE “NEWTONIAN” 


UNIVERSAL eno LANTERN 


ve. > eo Ss 
TENT). 


Complete for Slides, Microsoonte Objects, and Spectra. 


For Lecturers on Light, Colour, and Colour Photography, &c. 
Sole Makers : NEWTON & co., 3 Ft FLEET ‘STREET, LONDON. 





MICROSCOPE 


THE 
BRITISH ‘STUDENTS. % 


preniiiann Stand No. 55, as 
figured, with Iris Diaphragm, 
One Hye-piece; Double Nose- 
piece, Two Object-glasses, 2/3” 
and 1/6’, adjusted to be in 
about focus, and the whole 
packed in polished Mahogany 


Case, 
£6:8: be 


R. & J. BECK, 
68 CORNHILL, 


Ltd., 
LONDON, E.C. 








~~ BROWNING’ S PLATYSCOPIC LENS. 
With Larger Angles, Increased Field, and Improved Definition 


Engraved Real Size. 

AN ACHROMATIC COMBINATION, 
COMBINING THE DEFINITION OF A MICROSCOPE WITH THB 
PORTABILITY OF A POCKET LENS. 

“* If you carry a small Platyscopic Pocket Lens (which every observer of 

Nature ought to do).”"—GRanT ALLEN in Knowledge. 
The Platyscopic Lens is invaluable to botanists, mineralogists, or ento- 


| mologists, as it focuses about three times as far "from the object as the 


Coddington Lenses. This allows opaque objects to be examined easily. 
' The Platyscopic Lens is made of four degrees of power, magnifying 


| respectively 10, 15, 20, and 30 diams. ; the lowest power, having the largest 
| field, is the best adapted for general use. 


The Lenses are set in Ebonite Cells, and mounted in Tortoiseshell Frames. 
Price of the Platyscopic Lens, mounted in Tortoiseshell, magnifying either 
10, 15, 20, 0” 30 diameters, each power, ibs. 

In nickelised German Silver, each power, 17s. 6d. 

Illustrated Description sent free. 


JOHN BROWNING, 63 STRAND, LONDON, W.C. 


‘THE - TOURISTS ANEROID. 


ptt eto rata ) 


For Measuring Altitudes without Calculation. 


New IciustraTep Price Lists Free sy Post. 


Made only by 


NEGRETTI & ZAMBRA, 


SCIENTIFIC INSTRUMENT MAKERS to THE QUEEN, 
38 HOLBORN VIADUCT, E.C. 


BRANCHES : 46 CORNHILL; 122 REGENT STREET. 
No. 5833 Hoizorn. 
** NeGRETTI, London.” 


. Telephone: 
Telegraphic Address : 
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CHARITY COMMISSION. 


In the Matter of the Charity consisting of the Chelsea Physic 
‘Garden, in the Parish of Chelsea, in the County of London, and 
the Charities called The City Parochial Foundation, in the 
County of London and elsewhere; regulated by the Central 
Scheme made under the City of London Parochial Charities 
Acts, 1883, on February 23, 1891, as modified by a Scheme of 
the Charity Commissioners of May 28, 1897 ; and 

In the Matter of ‘‘ The Charitable Trusts Acts, 1853 to 1894.” 

By direction of the Board of Charity Commissioners for Eng- 
Jand and Wales, Noricz is hereby given that an Order is proposed 
to be made by them after the expiration of one calendar ‘month, 
to be computed from the first publication of this Notice, estab- 
lishing a SCHEME for the administration of the above-mentioned 
‘Charity called the Chelsea Physic Garden, and for the further 
Modification of the above-mentioned Scheme regulating the 
above-mentioned Charities called The City Parochial Founda- 
tion. 

Any objections to the proposed Order or suggestions thereon 
may be transmitted to the said Commissioners in writing within 
twenty-one days next after the first publication of this Notice 
addressed to ‘* The Secretary, Charity Commission, Whitehall, 
$.W.” 

Printed Copies of the proposed Scheme may be inspected 
free of cost on each week-day during a period of fifteen days 
from the first publication of this Notice between the hours of 
II a.m. and 5 p.m. (Saturdays excepted) at the Offices of the 
City Parochial Foundation, No. 3 Temple Gardens, and be- 
tween the hours of 10 a.m. and 4 p.m. at the Office of the 
Commissioners, where also Copies may be purchased during the 
same period at the price of 6d. each, which may be remitted by 
Postal Order, crossed ‘‘ Bank of England,” or, if the amount be 
Aess than One Shilling, in Penny postage stamps. 

Dated this 23rd day of November, 1898. 

D. R. FEARON, Secretary. 


THE DAVY FARADAY RESEARCH 
LABORATORY OF THE ROYAL 
INSTITUTION. 


DIRECTORS : 

The Right Hon. LORD RAYLEIGH, M.A., D.C.L., 

LL.D., F.R.S. 
Professor DEWAR, M.A., LL.D., F.R.S. 
SUPERINTENDENT OF THE LABORATORY: 
Dr. ALEXANDER SCOTT, M.A., D.Sc. 

This Laboratory, founded by Dr. Ludwig Mond, F.R.S., as a Memorial 
-of Davy and Faraday for the purpose of promoting original research in 
Pure and Physical Chemistry, will be open during the following Terms :— 

Michaelmas Term.—Monday, October 3, to Saturday, December 17. 
Lent Term.—Monday, January 9, to Saturday, March 25. Laster Term.— 
Monday, April 17, to Saturday, July 29. 

Under the Deed of Trust, workers in the Laboratory are entitled, free of 
charge, to Gas, Electricity and Water, as far as available, and, at the 
discretion of the Directors, to the use of the apparatus belonging to the 
Laboratory, together with such materials and chemicals as may be 
authorised. 

All persons desiring to be admitted as workers, must send evidence of 
scientific training, qualification, and previous experience in original 
«esearch along with a statement of the nature of the investigation they 
propose to undertake. 

Candidates must apply for admission during the course of the preceding 
‘erm. 

Forms of Application can be had from the AssiIsTANT SECRETARY, 

Royal Institution, Albemarle Street, W. 


CHRISTMAS LECTURES. 
ROYAL INSTITUTION OF 
GREAT BRITAIN, 
ALBEMARLE STREET, PICCADILLY, W. 


Sir ROBERT BALL, D.Sc., LL.D., F.R.S., will deliver a Course of 
Six Lectures (adapted to a Juvenile Auditory) on “‘ Astronomy,” com- 
mencing on Tuesday, December 27, 1898, at 3 o'clock; to be continued on 
December 29, 31; and January 3, 5, 7, 1899. 

Subscription (for Non-Members) to this Course, One Guinea (Children 
under sixteen, Half-a-Guinea); to all the Courses in the Season, Two 
Guineas. Tickets may now be obtained at the Institution. 


COACHING. 


CHEMISTRY, PHYSICS, and BIOLOGY. Practical and Theoretical. 
For all Examinations. Small Classes or Private Tuition. Well- 
equipped Laboratcries. Practical Forensic Medicine. D. P. H., &c.— 
“Rx. e." 9 Heathcote Street, Gray’s [nn Road, W.C. 





| and Materia Medica and Therapeutics is 





GOVERNMENT GRANT OF £4000 FOR 
SCIENTIFIC INVESTIGATIONS. Applications, to be considered 
at the Annual Meeting of the Guvernment Grant Committee in 1899, 
must be forwarded to the Royal Society, Burlington House, London, Ww. 
by January 31. The applications must be written upon printed forms, 
which can be obtained from the undersigned, and must be enclosed in 
envelopes marked ‘“‘ Government Grant.” 


HERBERT RIX, B.A., Clerk to the Committee. 


UNIVERSITY OF GLASGOW. 
EXAMINERSHIPS IN MEDICINE. 

The University Court of the University of Glasgow will shortly proceed 
to appoint Five Examiners for Degrees in Medicine to Examine in 
Chemistry, Zoology, Materia Medica and Therapeutics, Clinical Surgery, 
and Clinical Medicine, respectively. 

The Appointment in each case will be for three years from January 1, 
next. 

The Salary attached to each: f the Examinerships in Chemistry, Zoology, 
i is £30, and to each of the 
Examinerships in Clinical Surgery and Clinical Medicine, £50. 

Candidates should lodge twenty copies of their Application and 
Testimonials with the undersigned, on or before December 17 next. 

ALAN E. CLAPPERTON, Secretary of the Court. 
gt West Regent Street, Glasgow. 


UNIVERSITY COLLEGE OF WALES, 
ABERYSTWYTH. 


CHEMICAL DEPARTMENT. 


The Council invite applications for the posts of SENIOR DEMON. 
STRATOR and JUNIOR DEMONSTRATOR in CHEMISTRY. 

Applications, together with copies of Testimonials, to be forwarded on or 
before December 14, to the undersigned, from whom further particulars 


may be obtained. 
T. MORTIMER GREEN, Registrar. 








November 28, 1898. 


ADDEY AND STANHOPE SCHOOL, 
CHURCH STREET, DEPTFORD, S.E. 

WANTED, for the above-named School of Science, an ASSISTANT 
MASTER, qualified in some or all of the following :—English and Com- 
mercial Subjects, Mathematics, Physics, Chemistry, Drawing, Frencn. 
One who would also take an interest in the Schoo! Games preferred. 

Salary to commence with £90 per annum, payable monthly. 

Forms of application, which must be returned on before December 8, can 


be obtained from 
: W. R. KERSEY, Clerk to the Governors. 
12 High Street, Deptford, S.E. 


ROYAL TECHNICAL INSTITUTE, 


SALFORD. 
Principal : W. WILSON, M.A. 

Applications are invited from duly qualified Gentlemen for the position 
of ASSISTANT LECTURER in CHEMISTRY. Salary, £100 per 
Annum. 

Full particulars of duties and Forms of Application may be had, up to 
December 14 next, from RICHARD MARTIN, Secretary. 

_ November 22, 1898. 


TECHNICAL COLLEGE, 


HUDDERSFIELD. 

The ASSISTANT LECTURESHIP in CHEMISTRY is Vacant. 
Salary, £100 per annum. Candidates should possess special knowledge of 
Organic Chemistry. 

Applications to be sent in tothe Principat not later than December 12. 
Statement of duties, and other information, may be obtained upon 
application. THOS. THORP, Secretary. 


BEDFORD COLLEGE, LONDON 
(FOR WOMEN), 
YORK PLACE, BAKER STREET, W. 
The Professorship of Hygiene is now Vacant. 
Applications, together with thirteen copies of Testimonials, should be 
sent in by Saturday, December 10, to the SecrETARY oF CouNcIL, from 
whom further information can be obtained. 


PROFESSOR OF ENGLISH AND 
PHILOSOPHY.—Wanted for the South African College, Capetown. 
Salary £500, with a possible increase of £100. £50 allowed for passage 
money. Duties to commence on 1st February, 1899. Applications, 
with certificates as to qualifications and health, to be addressed 
“Cape,” Office of Nature, St. Martin’s Street, London, W.C., not 
later than rst January. 


RESEARCH, CHEMISTRY, & PHYSICS. 
—Well-fitted Laboratories can be used for Research at any hours con- 
venient to Workers. Workshop for making Apparatus. Electric 
a for Experiments.—‘*T.,” 9 Heathcote Street, Gray's Inn Road, 


CURATORSHIP, or similar Appointment, 
in Local or Private Museum required.—Address, B. W. Prigst 
— Elgin Avenue, W. - 


























| For continuation of Advertisements relating to Colleges, 
Schools, &c., see tage xiii. 
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SOCIETY FOR PROMOTING CHRISTIAN KNOWLEDGE. 





BRITISH BIRDS. Beautifully Illustrated 
in Colours. By R. BOWDLER SHARPE, LL.D., F.L.S. Crown 
4to, 10s. 6d. [Ready shortly. 


BIRDS, A Chapter on.—RARE BRITISH 
VISITORS. By R. BOWDLER SHARPE, LL.D., F.L.S., &c. 
(Zoological Department, British Museum). With 18 beautifully 
Coloured Plates. Crown 8vo, cloth boards, 3s. 6d. 

“The book is teeming with interesting facts, and should be added to every 
bird-lover’s library, as an inexpensive but thoroughly reliable: work.”— 

Knowledge. 


THIRD EDITION, REVISED AND ENLARGED. 


THE DAWN OF CIVILIZATION (EGYPT 
and CHALD/EA). By Prof. MASPERO. Edited by the Rev. Prof. 
SAYCE. Translated by M. L. McCLURE. With Map and over 470 
Illustrations, including 3 Coloured Plates. Demy 4to (approximately). 
Cloth, bevelled boards, 24s. 

{The Author has brought this Third Edition up to date, embodying in 
the volume the recent discoveries of Mr. Flinders Petrie in Egypt and some 
of the results of recent researches of M. Heuzey in Mesopotamia. ] 


THE STRUGGLE OF THE NATIONS: 
EGYPT, SYRIA. and ASSYRIA. By Prof. MASPERO. Edited 
by the Rev. Prof. SAYCE. Translated by M. L.McCLURE. With 
Maps, 3 Coloured Plates, and over 400 Illustrations. Demy 4to 
(approximately). Cloth, bevelled boards, 25s.; half-morocco (bound 
by Riviere), sos. 

“The translation by M. L. McClure is in both cases excellent. Prof: 
Maspero’s presentation of the new learning is at once eminently popular 
and attractive.” — 7 mes. 

‘The author has throughout attempted to reproduce for us the daily life 
of the various peoples of whom he treats, and in this he has succeeded 
admirably.” —A cademy. 


THE ANCIENT HEBREW TRADITION 
AS ILLUSTRATED BY THE MONUMENTS. A Protest against 
the Modern School of Old Testament Criticism. By Dr. FRITZ 
HOMMEL, Professor of Semitic Languages in the University of 
Munich. Translated from_the German by EDMUND McCLURE, 
M.A., and LEONARD CROSSLE. With Map. Large Post 8vo, 
buckram boards, 5s. 

“Under the weight of Dr. Hommel’s cumulative evidence the latest 
fortress of the ‘Higher Criticism’ will have to be promptly evacuated or 
surrendered at discretion. The book has been admirably translated by Mr. 
McClure and his coadjutor.”—Daily Chronicle. 

“‘ As a protest against the modern school of Old Testament criticism we 
cordially commend the work as one of the most valuable yet published.” — 
Pall Mall Gazette. 


HISTORICAL CHURCH ATLAS. Iillus- 


trating the History of Eastern and Western Christendom until the 
Reformation, and that of the Anglican Communion until the present 
day. By EDMUND McCLURE, M.A. Containing 18 Coloured 
Maps, besides some 50 Sketch Maps in the Text. 4to, cloth boards, 
leather back, 16s. 


This Atlas is intended to indicate some of the stages of the Church's ex- | 
pansion, and at the same time to show briefly the interdependence of | 


ecclesiastical and secular history, The information given on the maps has 
been necessarily limited by their size and number, but the main features of 
the spread of the Christian faith have been, it is hoped, broadly traced, and 
the allied changes in political geography sufficiently depicted. 


“Both the readers of ancient Church history and of modern missionary | 


records will find abundant materials in it for their assistance.” —Guardian. 


“A great deal of labour and sound scholarship has gone to the making of | 


this Atlas.”"—Academy. 


ANCIENT HISTORY from the MONU- 
MENTS :—ASSYRIA, from the Earliest Times to the Fall of Nineveh. 
By the late GEORGE SMITH, of the British Museum, New and 
Revised Edition by the Rev. Prof. A.H.SAYCE. Fcap. 8vo, cloth 
boards, 2s. 


ANCIENT HISTORY from the MONU- 


MENTS.—The HISTORY of BABYLONIA. By the late GEORGE 
SMITH. Edited and brought up to date by the Rev. Prof. A. H. 
SAYCE. Fcap. 8vo, cloth boards, 2s. 


PATRIARCHAL PALESTINE. By the 


Rev. Prof. A. H. SAYCE, Professor of Assyriology, Oxford. Crown 
8vo, with Map, buckram boards, 4s. 
[This book is the First to apply the Tel-el-Amarna Tablets, both published 
and unpublished, towards elucidating the condition of Syria at this period. 
talso contains a recent and important revision of the Egyptian Geographical 
Lists bearing on Palestine. ] 


STAR ATLAS. Gives all the Stars from 


1 to 6"5 Magnitude between the North Pole and 34° South Declination, 
and all Nebule and Star Clusters which are visible in telescopes of 
moderate powers. Translated and adapted from the German of Dr. 
Kuen, by the Rev. E. MCCLURE, M.A. Imp. 4to, with 18 Charts 
and 80 pages Illustrative Letterpress. Cloth boards, 7s. 6d. 


EVENINGS at the MICROSCOPE; or, 
Researches among the Minuter Organs and Forms of Animal Life. 
By the late P. H. GOSSE, F.R.S. A New Edition, Revised by 





A. JEFFREY BELL, M.A., Secretary R.M.S., Professor of Com- 

parative Anatomy and Zoology in King’s College, London. Profusely 
Illustrated. Crown 8vo. Cloth boards, 5s. 

THE ROMANCE OF SCIENCE. 

The MACHINERY of the UNIVERSE. 
Mechanical Conceptions of Physical Phenomena. By A. E. 
DOLBEAR, A.B., A.M., M.E., Ph.D., Professor of Physics and 
Astronomy, Tuft’s College, Mass. Small post 8vo, with severab 
Diagrams. Cloth boards, 2s. 

THE SPLASH OF A DROP. By Prof. 
WORTHINGTON. With numerous Diagrams. Post 8vo, cloth 
boards, 1s. 6d. a : 

OUR SECRET FRIENDS AND FOES. 
By PERCY FARADAY FRANKLAND, Ph.D.. B.Sc. (London, 
F.R.S. Third Edition, Revised and Enlarged. Post 8vo, cloth 
boards, 3s. 

**It is a book which every Clergyman, every Magistrate, every Guardian 
of the Poor, every Governor of a School, ought to possess and master.”— 
Guardian. 

COLOUR. By Captain Abney, F.R.S. 
With numerous Diagrams. Post 8vo, cloth boards, 2s. 6d. 

COAL. By Prof. R. Meldola. With 
numerous Diagrams. Post 8vo, cloth boards, 2s. 6d. 

DISEASES OF PLANTS. By Prof. 
MARSHALL WARD. With numerous Illustrations. Post 8vo, cloth. 
boards, 2s. 6d. 

TIME and TIDE: a Romance of the Moon. 

* “Third Edition, Revised. By Sir ROBERT S. BALL, LL.D., F.R.S., 
aa Astronomer of Ireland. Illustrated. Post 8vo, cloth boards, 
2s. 6d. 

THE STORY of a TINDER-BOX. By the 
late CHARLES MEYMOTT TIDY, M.B.M.S., F.C.S. With 
numerous Illustrations. Post 8vo, cloth boards, 2s. 

THE BIRTH and GROWTH of WORLDS. 
A Lecture by Prof. GREEN, M.A., F.R.S. Post 8vo, cloth boards, 15. 

SOAP BUBBLES and the FORCES which 
MOULD THEM. Being a Course of Three Lectures delivered at the 
London Institution, in December 1889 and January 1890, before a 
Juvenile Audience. By C. V. BOYS, A.R.S.M., F.R.S. With 
numerous Diagrams. Post 8vo, cloth boards, 2s. 6d. 

SPINNING TOPS. The Operatives’ Lec- 
ture of the British Association Meeting at Leeds, September 1890. By. 
Prof. J. PERRY, M.E., D.Sc., F.R.S. With numerous Diagrams. 
Post 8vo, cloth boards, 2s. 6d. 

THE MAKING OF FLOWERS. By the 
Rev. Prof. GEORGE HENSLOW, M.A., F.L.S., F.G.S. With 
several Illustrations. _ Post 8vo, cloth boards, 2s. 6d. 

THE DAWN OF EUROPEAN 

THE GREEK EPIC. By Prof. G.C. W. 
WARR, M.A. With Map. Feap. 8vo, cloth boards, 3s. Library 
Edition for School Prizes, &c., Crown 8vo, on hand-made paper, top edges. 
gilt, buckram boards, 5s. ; calf, 7s. 6d. 

FRENCH LITERATURE. By the late 
GUSTAVE MASSON, B.A., Assistant Master and Librarian of 
Harrow School. Fcap. 8vo, cloth boards, 2s. 6d. 

ANGLO-SAXON LITERATURE. By the 
Rev. Prof. EARLE. Fcap. 8vo, cloth boards, 2s. 6d. 

SLAVONIC LITERATURE. By W. R. 
MORFILL, M.A. Feap. 8vo, cloth boards, 2s. 6d. 

‘* His book will supply an admirable introduction to a systematic study of 
Slavonic literature " — Scotsman. 





. 


LONDON : NORTHUMBERLAND AVENUE, W.C.; 43 QUEEN VICTORIA STREET, E.C. 
BRIGHTON: 129 NORTH STREET. 
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DINES’ PATENT PRESSURE PORTABLE ANEMOMETER. 











For many years the want has been felt of a PORTABLE ANEMOMETER, by means of which the actual Velocity and 
Pressure of the Wind could be quickly ascertained. This want Mr. W. Dings, who is well known for his anemometrical experi- 
ments, has met by his PATENT PRESSURE PORTABLE ANEMOMETER. 

One scale of the instrument shows directly the actual velocity of the wind ; the other (not shown in the woodcut) the pressure 
exerted in pounds per square foot. The instrument is used vertically, with the ‘nozzle pointing towards the wind. 

FULL PARTICULARS SENT ON APPLICATION. 
PRICE ve : wee . £3 10 0 
I... CASELLA, 
SCIENTIFIC INSTRUMENT MAKER TO THE ADMIRALTY AND ORDNANCE, 


-sscutcmzon, spew.” 147 HOLBORN BARS, LONDON, E.C. « 1004 Holborn. 





THE 


CAMBRIDGE SCIENTIFIC INSTRUMENT 
CO., LTD. 


Works: CARLYLE ROAD, CAMBRIDGE. 
REDUCTION IN PRICE OF 
MICROTOMES. 
ROCKING MICROTOME, new pattern to cut 
flat sections with orientating object holder and razor, 
complete, £8 10s. (See illustration.) An object 12 mm. 
long can be cut into sections without re-adjusting the object 
holder. The tube holding the paraffin block 


is 30 mm. in diameter instead of 20 mm., as 
in the small Rocking Microtome. 


SMALL ROCKING MICROTOME, 
£3 165s. 


This is the original Cambridge Rocking 
Microtome, but improved i in several details. 


Descriptive Pamphlet and Price List of the 


above, including other accessories for use in 
Section C. utting, Post Sree on n application. 


COSSO X-RAY TUBES Ss soca | RONTOEN TUBES WITH VACUUM 


UO 
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67 FARRINGDON —_z=—>_ 
ROAD, E.C. ‘ Soe AGENTS: 


MERCURY PUMPS. iD WILHELM & CO., 


EXPERIMENTAL AND SCIENTIFIC aLAss-BLowiIna, | ™&2 ee ayeeet. 


EXTRAORDINARY VALUE IN BALANCES. 
MESSRS. F. E. BECKER & CO. BALANCE 


OFFER il WITH 


oo! rae a3 AG AT KNIFE EDGES 
100 GRAMME SN & BEARINGS 
Rs BEAM SUPPORT . 
a LEVELLING SCREW 
BALANCE, 4 || p | PLUMB LINE 
Of their very best finish, as described ‘ 7 al ; EXTRA HOOKS 
. ’ 2 <3} - For Specific Gravity Expts. 
een SENSITIVE to 1 MILLIGRAMME 


£1:9:6 “lee £1:9:6 


W. & J. GEORGE, Litd., late 


F. E. BECKER é CO., ‘4m LONDON. 


WORKS—33-36 CAMBRIDGE STREET. & 13-15 CRESCENT, BIRMINGHAM. 


A GREAT SUCCESS! 


| 
| 
ACTUAL MAKER, ¢ E (PROF. ZEHNDER’S PATENT.) 
| 
| 
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NEW LIST 
Now Ready. 


DOUBLE BULB 
‘TUBES. 





DOUBLE MERCURY E BREAK. 


VOLTOHM-INSTALLATION S. | 
2O0O-riIncH OUTESF IT. 


TO BE SEEN AT— 


MESSRS. ISENTHAL, POTZLER, & 00., 


LONDON, 
BREWSTER, SMITH, & CO., 


6 CROSS STREET, FINSBURY PAVEMENT, E.C. 
MANUFACTURERS AND IMPORTERS OF 


CHEMICAL AND SCIENTIFIC APPARATUS 


AND 


PURE CHEMICALS. 


Apparatus for School and Trade purposes. 








Finest Bohemian and Jena Hard Glass, also Cheap German 
Glass Goods, graduated and verified Burettes, Pipettes, and 
c.c. Measures, Balances, Metric Weights, either separately or 
in Sets. 

Our New Test Tube Stands (Patent applied for) will hold any size Test 


Tubes, from $ to 1} inch diameter. A great advantage over the ordinary | 
Stands in use, which — have }-inch holes. 


} 
Illustrated Price List of Chemical iin atus, wherein New Apparatus | 
will be found described, Post Free. \ 


Apparatus for estimation of sulphur in spent oxide. 
al 


EWARD’S 


Stand and Case, only 
£4 10s. ; 
or, complete with 
2 Eye-pieces, 
2/3 and 1/6 
Objectives, 
Double Nose-piece, 
and Iris Diaphragm, 
£7 10s. 


ILLUSTRATED 
CATALOGUE 
GRATIS. 


J. H. STEWARD, 
406 STRAND: 457 WEST STRAND, W.C.; 
7 GRACECHURCH STREET, E.C., LONDON. 


FREDK. JACKSON & Go. 


(Late MOTTERSHEAD & CO.), 


14 CROSS STREET, MANCHESTER 


Goods Entrance: 10 Haif-Moon Street, 


LABORATORY FURNISHERS, 

, Importers, Manufacturers, and Dealers in 

| CHEMICAL AND PHYSICAL 
APPARATUS 


Of every Description. 
Fine Chemicals, Yolumetric Solutions, 
Plain and Stoppered Bottles, 


AND EVERY LABORATORY REQUIREMENT. 


emmeue } e of Apparatus, with Price List 
omicals, free on application. 


eS... Address—“‘ APPARATUS, MANCHESTER.” 
Telephone Number— 2038. 





fe 


AtiLDEDRARAL 
. RARRAARARE 








“No Better Food.” 


Dr. ANDREW WILSON, F.R.S.E., &c. 


Fis, JS 3° Gocow 


250 Gold » and Diplomas. 
N.B —Just three words are necessary in order to obtain the right Cocoa, 


iz. FRY’S—PURE—CONCENTRATED. 
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INSTRUCTION IN 
PURE CULTIVATION OF YEAST, 


According to HANSEN'S Methods. 

Courses for Beginners, as well as for Advanced Students, in Physiology 
and Technology of Fermentations— Biological Analysis of Yeast. 

Manuals:—E. Chr. Hansen: “Practical Studies in Fermentation.” 
London (Spon), 1896. Alfred Jorgensen: ‘* Micro-organisms and Ferment- 
ation.” London(F. W. Lyon), 1893. 

Further Particulars on Application to the Director, ALFRED JORGENSEN, 
The laboratory, Copenhagen. V. 


MATRICULATION B.A. & B.Sc. 


PREPARATION by CORRESPONDENCE and ORAL TUITION 
os eee INDIVIDUAL SYSTEM. Fees based on success 
if desired. 

The STAFF includes Graduates of Oxford, Cambridge, London, and 
Royal Universities. 

SINGLE SUBJECTS TAKEN: Latin, Greek, 
Italian, English, Mathematics, Sciences, Logic, Psychology, 
Economy, &c. 

For ‘lerms, Testimonials from successful Pupils, &c., address Mr. J. 
CuarLeston, B.A. (Lond. and Oxon.), The Burlington Classes, 27 
Chancery Lane. London, W.C 





French, German 
Political 


ESTABLISHED 1890. TELEPHONE, 2529. 


E. W. ALLEN & CO., 
TYPE AND SHORTHAND WRITERS, 
39 Lombard Street, London, E.C. 
Scientific MSS., Geological, Chemical, Medical, &c., carefully, quickly 
and intelligently copied. Typists and Stenographers sent out for temporary 
work. References to Fellows of the Royal and other Scientific Societies, 
and Members of the Medical Profession. Terms on application. 


FOR SALE.—Chemical Balance, highest 


quality, by Sartorius of Gottingen, aluminium beam, carries 500 grams 
in each pan, never used, turns with 1/10 mg.; also unused, a Set of 
Gilt Weights, by Sartorius, from 200 grams downwards.—Apply to 
J. H. Twice, Kensington Palace Mansions, De Vere Gardens, W. 


The GREATEST LANTERN NOVELTY in the MARKET 


IS THE 


AERIAL GRAPHOSCOPE 


(BRUCE’S PATENT), 


Showing Lantern Pictures in SPACE and BOLD RELIEF without 
a Screen, and weird Ghost Effects and Fairy Like Visions. 


Exhibited with enormous success at the Soirées of the Royal Society, the 
Royal Institution, Royal Photographic Society, Society of Arts, British 
Association, Crystal Palace, Birmingham and Midland Institute, &c. 

Supplied to Owens College, Manchester : Queen's Theatre, Manchester ; 
Hermann’s Magical Entertainment, New York, &c. 

The Apparatus can be purchased outright or let out on hire. Exhibitions 
can also ~ arranged at ali kinds of Entertainments, Soirées, Photographic 
Exhibitions, &c., with experienced Operators. 

The Inventor, Mr. Eric Stuart Bruce, M.A. Oxon., F.R.Met.Soc., 
is also prepared to accept Engagements for his Illustrated Lecture on the 
subject. 

The Instrument forms the most perfect method of illustrating the 
phenomena of Persistence of Vision to large audiences, introducing effects 
which are not visible in other instruments, such as the difference in intensity 
between real and incidental images, the gradual fading of incidental images, 
the curious multiplication phenomena, &c. 

For Prospectus, and unanimous complimentary criticisms of the entire 
London Press, apply to 


E. S. BRUCE, Esq., 19 CAMPDEN House Roap, 
KENSINGron, LONDON, W. 


TO SCIENCE LECTURERS. 
HUGHES’ MOTO-PHOTOSCOPE FOR LIVING PICTURES. 


THE MOST PERFECT. 
No SuuttTer, therefore no Flickering. Superb Mechanism. 

The Moto-Photo Camera for taking the Pictures. Illustrated Lists, 2d. 
See Mr. Hucues’ PATENT COMBINATION OPTICAL LANTERN, 
&c. Miniature Triple Lantern constructed for B. J. MALDEN, Esq. ; great 
success. New Oxyhydrogen Microscope. Science Lanterns for Class 
Demonstration. Magnificent Results. Docwra Triple, Prize Medal, 
Highest Award. Supplied to the Royal Polytechnic Institution, Dr.H. Grat- 
TaN GuINNESS, Madame ApgE.iNA Patti, &c., &c. Patent Pamphengos 
Science Lanterns. The Universal Lantern 4-inch Condensers. pm 5 Lamp, 
Portrait Combination front Lenses, 18s. 6d., Marvellous value. Science 
Lecture Sets. Novelties. The Lantern Kaleidoscope. Cheapest Lantern 
Outfits in the World. Grandly Illustrated Catalogue, over 180 choice En- 
gravings, 6d.; Postage, 3¢. List of 300 Lecture Sets, Science Subjects, 
Views, &c., 6d.; Postage 2d. Pamphlets Free.—W. C. HUGHES, 
SpeciaA.isT, Brewster House, 82 Mortimer Road, Kingsland. N. 





OPTICAL & SCIENTIFIC INSTRUMENTS, 


Spectrometers, Spectroscopes, Gonic s, Ca , Optical 
Benches, &c., &c. Instruments for special purposes constructed to Clients’ 
own designs. Price List on application. 

W. WILSON (formerly Foreman at Messrs. ELLIOTT BRoS.), 
56 Crogsland Road, Chalk Farm, London, N.W. 
CONTRACTOR TO H.M. GOVERNMENT. 











C. E. MULLER & CO., 


MANUFACTURERS OF 
CHEMICAL AND PHYSICAL APPARATUS, 


X-Ray Tubes, Argon and Helium Spectrum Tubes, 
Special Apparatus for Research, Chemical 
Thermometers, &c., &c. 


a a 
aK 


NEW DOUBLE 
SURFACE 
CONDENSER, 
“WDE < designed to take the place 
of the ordinary Liebig 
Condenser. Whilst being 
more efficient, it is only 
one-fifth the size. 





SETS OF APPARATUS 
STUDENTS’ USE. 














oe Listitiate 


Price Lists and full particulars of above on application. 


148, HIGH HOLBORN, LONDON, W.C. 


W. G. PYE & CO. 
Physical & Physiological Instrument Makers, 


30 ST. ANDREW’S STREET, CAMBRIDGE. 
STUDENTS’ WHEATSTONE 
BRIDCE BOX. 


Aggregate 12,220 ohms 





— SAS =. ‘ 
Guaranteed —— > to I in 500. 


Platinoid Wire. 
Price £9 10s. 


IMPROVED REFLECTING GALVANOMETER, 


for use with above, any resistance to 2000 ohms, 
Galvanometer Shunts, Galvanometer Lamps and Scales, 
Keys, Single Coils, Batteries, &c. 
Reliable Apparatus at low prices for teaching Mechanics, 
Hydrostatics, Heat, Optics, Magnetism and Electricity, as 
supplied to many of the leading Technical Institutes and 
Organised Science Schools. 


Lists Free on application. Physiological List in preparation. 


SECOND-HAND MICROSCOPES 


Special attention is drawn to a BECK high-class — 
Microscope, with 14”, 3”, x”, }”, and yy” immersion, - 
complete Apparatus. Price only 15 guineas for the whole 
Outfit, being only a fraction of original cost. Also many other 
Students’ Microscopes. 

ASTRONOMICAL TELESCOPES, £2 10s. to £120, in stock. 

Lists on Application. } 
CLARKSON & CO., 28 Bartlett’s Buildings, Holborn Circus, E.C. 
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ORIENT COMPANY’S PLEASURE CRUISE, 


By their Steamship ZUS/TAN/JA (3912 tons register), 
To the WEST INDIES and BERMUDA, 
Embarking Passengers at London (Tilbury), 11th January, and arriving 
back in London, 13th March, 1899. 

The following places will be visited:—TENERIFFE, BARBADOS, 
TRINIDAD, GRENADA, ST. LUCIA, MARTINIQUE, SANTA 
CRUZ, JAMAICA, CUBA (Santiago), BERMUDA, and MADEIRA. 
‘* Winter afloat in the West Indies is most like a glorious summer, and at 
such a time—when yachts and steam launches are laid up at home—the trip 
should be taken.” 

Fares from 75 guineas. 

F. GREEN and CO. Head Offices, 
ANDERSON, ANDERSON, and CO. } Fenchurch Avenue. 

For passage apply to the latter Firm, at 5 Fenchurch Avenue, London, 
i.C. ; or to the West End Branch Office, 16 Cockspur Street, S.W. 


WATKINS & DONCASTER, 


NATURALISTS, 


AND MANUFACTURERS OF 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS, AND ALL BRANCHES OF 
NATURAL HISTORY. ‘ 


SPECIAL SHOW-ROOM FOR CABINETS. 


ic Call or send for detailed Catalogue (66 pp.), Post free on 
application. 
N.B.—For Excellence and Superiorit 
Apparatus, references are permitie 
Patrons, Museums, Colleges, &c. 


A LARGE STOCK OF INSECTS AND BIRDS’ EGGS. 

Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 

with true natural surroundings. All Books and Publications on Natural 
History supplied. 


36 STRAND, LONDON, W.C. 


(Five Doors from Charing Cross.) 


Managers 











of Cabinets and 
to distinguished 





LIVING SPECIMENS FOR 


THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Ameeba, Arcella, Actinosphezrium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Bond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; Hormiphora(preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 
Ligia Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pectens, 
Bugula, Crisia, Pedicellina ; Holothuria, Asterias, Echinus ; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 

Biological Laboratory, Plymoutb. 





THE DIRECTOR. 


MINERALOGY. 


Mr. HENSON has now some fine Crystals of Haddon Tourmalines, 
haded Green and Red, beautifully Crystallised Orpiment, Native Sulphur, 
Rutile in Quartz Dioptase, Red and Yellow Wulfenites; also Sipylite, 
Rowlandite, and Thorite. 


ROCK CRYSTAL BALLS. BLOW-PIPE CASES AND 
APPARATUS, 


Collections for Prospectors. 


SAMUEL HENSON, 97 RECENT STREET, LONDON, W. 


ESTABLISHED 1840. 


METEORITES. 


_A small Collection to be disposed of; can be seen, or par- 
ticulars obtained from «+ 


MR. HENSON, 97 REGENT STREET, LONDON, W. 





Lessons given. 











Sale bp Auction. 
MONDAY NEXT. 
The yy ey Collection of British Lepidoptera formed by R. Soutn, Esq., 


-E.S.; also other small Collections, Books, Cabinets, Minerals, 
Shells, &c. 


MR. J. C. STEVENS will Sell the above 


by Auction at his Great Rooms, 38 King Street, Covent Garden, as 
above, at half-past 12 precisely. 


On view Saturday prior, 10-4, and Morning of Sale, and Catalogues had. 


TRILOBITES 
From the Upper Silurian of Dudley. 


Phacops caudatus, 1s. 6d. to 155. 
Acidaspis coronata, 2s. to 4s. 
Calymene Blumenbachii, 5s. to 38. 6d. 
12s. 6d. Homolonotus, 3s. 6d. to 7s. 
A few Upper Silurian Crinoids, Corals, and Brachiopods. 


COLLECTIONS TO ILLUSTRATE GEOLOGY AND 
PHYSIOGRAPHY. 


Catalogues Post Free. 


THOMAS D. RUSSELL, Mineralogist, 
78 NEWGATE STREET, LONDON, E.C. 


COLLECTIONS & MICROSCOPIC SLIDES 


As advised by Science and Art Directory, arranged by 


JAMES R. GREGORY & CoO., 
Mineralogists, &c., 
To Science and Art Department, British, Indian and Colonial 
Museums, &c. 
NOVELTIES and RARE GEMS and PRECIOUS 
STONES. 


Mineral Specimens for Museums, and Collectors, and all purpeses. 
Rock Specimens and Microscopic Sections of Rocks and Minerals 


cut to order. 

NEW AND VALUABLE MINERAL SPECIMENS CONSTANTLY 
A 3. 

Stores & Offices: 1 Kelso Place, KENSINGTON, W. 


New CaTacoGues AnpD Lists FREE. 








Phacops Downingia, rs. 6. to 5s. 
Encrinurus variolaris, 1s. 6d. to 





ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST 


Im lements of Savage Warfare Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs. Shells, and other Curios. 


PHGENIX FIRE OFFICE, 


9 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
SecreTaries—W. C. MACDONALD and F. B. MACDONALD. 
LOSSES PAID OVER £20,000,000. 


ESTABLISHED 1861. 


BIRKBECK BANK 


30 Southampton Buildings, Chancery Lane, London. 
INVESTED FUNDS 
£10,000,000. 


The BIRKBECK ALMANACK, with full particulars, post free. 
FRANCIS RAVENSCROFT, Manager . 


THE IRISH NATURALIST. 
A Monthly Magazine of Irish Zoology, Botany, and 


Geology. Price 6d. 
Edited by GEO. H. CARPENTER, B.Sc., and R. LLOYD 
PRAEGER, B.A. 
Annual Subscription, 5s. Post Free to any Address. 
Dublin: EASON & SON, Lrp., 40 Lower Sackville Street 
(to which Address Subscriptions should be sent). 
London : SIMPKIN, MARSHALL,HAMILTON, KENT, & CO., Ltd. 
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A Tw oop 


MACHIN EE. 


£3 5s. (nett.) 


Gives Accurate Results, Small Space required, Fastens to Wall, Length 8 to 9 Feet, Electric Release, Suding Platforms, Weights 


and Overweights, Balanced Wheel. Levelling Arrangement. Graduated, £3 15s.; not Graduat 


This Machine gives first-class results, and is to be-depended upon. 
? ates : i . 





Mii 
Hy WUE LN; 
W: \ Vidal VY 
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s Microscopes are 
rices varying from 


£3 3s. to £9 10s. 
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EDINBURGH STUDENT’S 
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ARRIS & CO., Lr. 
PARATUS MAKERS, BIRMINGHAM. _ 
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Or! 
completely 
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particulars of 
scope. 

i 

and 

Sent 


Substage, Tripod Foot 
BOURNE, 


is now ready 


resting Spec 
trating Paper 


ermentation, 
New Prices. 


Post free on application to 


W. WATSON & SONS 


one Eyepiece, 
itted with two 
Eyepieces, rin. 
Diaphragm, in 


Mahogan 
Case, £15. 


manship, with 
jectives 
Ilr. 


£9 10s. 


finest 
of the latest and} 


ical Stage, 
BRANCHES: 
STREET, MEL 

AUSTRALIA, 


(Established 1837), 
16 FORREST ROAD, EDINBURGH. 


| 313 High Holborn, London, W.C. 


Post treé on abplication. 
Brewery F 


WATSON’S MICROSCOPIC OBJECTS 


|New 
It c 


y 
Q 
~ 


and of everything 
ption connected with the Micro: 


Edition of Catalogue (No. 3) 
ontains many New and inte 


mens, New Sets of Slides illus 


Manufacture, 


if WATSON’S DUST PROOF 
TRIPLE NOSE-PIECE, 20s. 


The New. Edition of Watson’s Catalo 
78 SWANSTON 


Microscopes (No. 2) gives full 
the above, 

best descri 

|Public Health Subjects. 


| 
| 


REDUCTION 
IN 
GAS 
CONSUMED. 


CROSSLEY BROS., L-TD., OPENSHAW, MANCHESTER. 





THE” 


EW STIGMATIC LENS. 


| 


SERIES Il. F/6. 


BRITISH DESIGN AND WORKMANSOIP. 
Is the best All-round Lens for. either Professional or Amateur use. 

Each lens will give perfect definition with fu// aperture to the extreme corners of oo saan 
it is sold to cover ; with smaller stops it will cover at least two sizes larger, givin get 
ness all over the plate, and thus becoming a wide-angle lens of the highest excellence. cope! 
combination may be used separately, giving foci of about 14 and 2 times the length of t at 0 
the lens when used intact. The advantage of thus being able to choose the best point of view, 
irrespective of distance, will be at once apparent to-the artistic worker. 

EQUIVALENT TO FOUR LENSES AT-THE PRICE OF ONE. 


Eleven Sizes are now ready from 3} to 18 inches eq. focus. 


CATALOGUE OF HIGH-CLASS CAMERAS AND LENSES, POST FREE. 


J. H. DALLMEYER, Ltd, 25 NEWMAN STREET, OXFORD STREET, LONDON, ¥. 





; ee 8 Bread § i Ticvoe! mn the City of London. and published 
Printed by Ricuarp Ciay anp Sons. Limite, et 7 & 8 Bread Street Hill, Queen Victoria Street. m the City o! hes 
AXD Co., LimitEp, at St. Martin’s Street, London, W.C., and THe MACMILLAN ComPaANv, 66 Fifth Avenue, New York.— THURSDAY, 


nineinked ———— by MacMILtal 
Dec. 2, 1898 








MELBOURNE, 


AUSTRALIA, 


78 SWANSTON STREET, 


late 
Arp: 
ther 
t of 
ew, 


INDEX NUM™MBER. 


A WEEKLY ILLUSTRATED JOURNAL ‘OF SCIENCE. 


‘* To the solid ground 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH. 








No. 1519, VOL. 59] 


THURSDAY, DECEMBER 8, 1898. 


[PRICE ONE SHILLING. 








_ Registered dad a Newspaper at the boencremnr! Post Ofics. ) 





THE “NEWTONIAN” 


UNIVERSAL SCIENCE LANTERN 


aves 4 . Bt 5 al s 
ENT). 


Complete for Slides, Microscopic Objects, and Spectra. | 
Price £18. 


For Lecturers on Light, Colour, and Colour Photography, &c. 


Sole Makers: NEWTON & CO., 3 FLEET STREET, LONDON. 


ven Rights are Reserved 


NALDER BROS. & CO., LTD. 


16 RED LION STREET, LONDON, E.C. 


|W GS. NEW PATTERN WHEATSTONE 
: BRIDGE. 


Price £20. 


All the advant- 
ages of the old 
pattern without 
the defects. 
Same price and 
weight, Cubic 
contents less. 








WRITE FOR 
CaTALocuE. 


Cable Address : 
**SEcomM, 
LonpDon.’ 


~ No Agents 
U.S.A. 


This Instrument 

delivered any- 

where U.S.A. 
for $128. 











POINTS ABOUT. . . 


The Simplest of 
--all Papers. 


enables you to make finished prints in six 
minutes ! 


entirely dispenses with a dark room, and 
permits you to work in a comfortabie light. 
gives clear bright prints with delightful 
velvety blacks. 
SAMPLE SETS. 12. Pieces }-Plate, = Developer, 9d. ; 
~——-—-~ Gabinet;-1s.;-4-Plate, 1s. .4d. : 


Sore: , WHOLESALE AGENTS— 


JOHN J. GRIFFIN & SONS, Ltd., 


[20-26 SARDINIA STREET, LONDON, W.C. 














SPECTACLES 


FOR 


ELECTRIC LIGHT, INCANDESCENT GAS. 


And other Powerful Illuminants. 


NEGRETTI & ZAMBRA’S 
THERMOSCOPIC LENSES 


. .Protect the Eyes from Glare, and 
RENDER THE LIGHT SOFT AND COOL. 


lliustrated Price Lists of Optical and Meteorological Instruments 
Sree by Post to all parts of the World. 


NEGRETTI AND ZAMBRA, 
SCIENTIFIC INSTRUMENT MAKERS to THE QUEEN, 


38 HOLBORN VIADUCT, E.C. 


BRANCHES : 46 CORNHILL; 122 REGEN iT STREET. 
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CHARITY COMMISSION. 


In the Matter of the Charity consisting of the Chelsea Physic 
‘Garden, in the Parish of Chelsea, in the County of London, and 


| 


the Charities cailed The City Parochial Foundation, in the | 


County of London and elsewhere; regulated by the Central 
Scheme made under the City of London Parochial Charities 


Acts, 1883, on February 23, 1891, as modified by a Scheme of | 


the Charity Commissioners of May 28, 1897 ; and 
In the Matter of ‘*‘ The Charitable Trusts Acts, 1853 to 1894.” 
By direction of the Board of Charity Commissioners for Eng- 


to be computed from the first publication of this Notice, estab- | 


lishing a SCHEME for the administration of the above-mentioned 
‘Charity called the Chelsea Physic Garden, and for the further 
Modification of the above-mentioned Scheme regulating the 
above-mentioned Charities called The City Parochial Founda- 
‘tion. 

Any objections to the proposed Order or suggestions thereon 
may be transmitted to the said Commissioners in writing within 
twenty-one days next after the first publication of this Notice 


addressed to ‘‘ The Secretary, Charity Commission, Whitehall, | 


i 

Printed Copies of the proposed Scheme may be inspected 
free of cost on each week-day during a period of fifteen days 
from the first publication of this Notice between the hours of 
II a.m. and 5 p.m. (Saturdays excepted) at the Offices of the 
City Parochial Foundation, No. 3 Temple Gardens, and be- 
tween the hours of 10 a.m and 4 p.m. at the Office of the 
Commissioners, where also Copies may be purchased during the 
same period at the price of 6¢. each, which may be remitted by 
Postal Order, crossed ‘‘ Bank of England,” or, if the amount be 
less than One Shilling, in Penny postage stamps. 

Dated this 23rd day of November, 1898. 

D. R. FEARON, Secretary. 
UNIVERSITY COLLEGE, LONDON. 
BOTANICAL DEPARTMENT. 


A Course of about Thirty-three Lectures, with Practical Demonstrations, 
on “* THe MorrxHo.ocy AND HisToLoGy oF THE VASCULAR SysTEM” (one 





of the alternative special Subjects_for the B.Sc. Honours Examination in | 


Botany, 1899, of the University of London) will be given by the Assistant 
Professor, Mr. A. G. TANSLEY, during the Second Term (January to March, 
1899). 
Particulars may be obtained from 

T. GREGORY FOSTER, Acting Secretary. 


UNIVERSITY OF EDINBURGH. 
ADDITIONAL EXAMINERSHIP IN ZOOLOGY. 

The University Court of the University of Edinburgh will, on Monday, 
January 16 next, or some subsequent day, proceed to the appointment of an 
additional Examiner in Zoology. The period of office is four years from 
1st proximo. 





Each applicant should ery with the undersigned, on or before | 
“- | spondent” and Higher Examination Journal gives up-to-date particulars 


Applications and Sixteen copies of any 


= proximo, Sixteen copies of 
One copy of the Application should 


estimonials he may desire to present. 
be signed. 
Applicants who send in Testimonials must not send more than Four. 
M. C. TAYLOR, Secretary, University Court. 
University of Edinburgh, December 5, 1808. 


UNIVERSITY COLLEGE OF WALES, 
ABERYSTWYTH. 


CHEMICAL DEPARTMENT. 


The Council invite applications for the posts of SENIOR DEMON. 
STRATOR and JUNIOR DEMONSTRATOR in CHEMISTRY. 





ELECTRICAL ENGINEERING. 
The ELECTRICAL STANDARDIZING, TESTING, and TRAINING 
INSTITUTION, 8 CHARING CROSS ROAD, LONDON. 
(Proprietors—Syndicate of Electrical Engineers, Ltd.) 

Boarp oF ConTROL. 
The Rt. Hon. the Earl of CRAWFORD, K.T., F.R.S., Chairman. 
The Rt. Hon. Lord Castletown. Hugh Erat Harrison. 


The Hon. R. Brougham. Francis Ince. 
Robert Hammond. - William O. Smith. 


Affords a Theoretical and Practical Training, and qualifies the Sons of 
Gentlemen for Appointments in Mechanical and Electrical Engineering. 


; 7 JarTicr ic . : | After the Preliminary Training in Theory at the Institution, Students go 
land and Wales, Norice is hereby given that an Order is proposed | through a Practical Course, first in the Mechanical Engineering Works and 


to be made by them after the expiration of one calendar month, | 


subsequently the Electrical Works, the Institution being associated with over 
50 leading Firms and Engineers for this purpose. They are thus brought 
directly into association with prominent Companies and Firms, and secure 
an introduction to the Profession under the most favourable auspices, 
APPOINTMENTS HAVE BEEN SECURED FOR OVER 80 PER 
CENT. OF THE STUDENTS who have completed their Course since 
the foundation of the Institution, and applications continue to be received 
for competent men. Prospectus on application. The new Session has 
just commenced. 


THE ELECTRICAL 


AND 


GENERAL ENGINEERING COLLEGE, 


AND 
EXPERIMENTAL ENGINEERING 


WORKS, 
2 and 4 PENYWERN ROAD. EARL’S COURT, 
LONDON, S.W., 
Trains Students for Electrical, Mechanical and Mining Engineering. 
Develops Electrical and Mechanical Patents. 
Constructs Experimental and Special Machinery and Models to 
Specification. 


MATRICULATION B.A. & B.Sc. 


PREPARATION by CORRESPONDENCE and ORAL TUITION 
on a THOROUGHLY INDIVIDUAL SYSTEM. Fees based on success 
if desired. 

The STAFF includes Graduates of Oxford, Cambridge, London, and 
Royal Universities. 

SINGLE SUBJECTS TAKEN: Latin, Greek, French, German 
Italian, English, Mathematics, Sciences, Logic, Psychology, Political 
Economy, &c. A 

For Terms, Testimonials from successful Pupils, &c., address Mr. J. 
CuHarteston, B.A. (Lond. and Oxon.), The Burlington Classes, 27 





| Chancery Lane, London, W.C 


A E LONDON BRANCH at 
QUERNMOR » 24 CHANCERY LANE, W.C. 


Applications, together with copies of Testimonials, to be forwarded on or | 
before December 14, to the undersigned, from whom further particulars | 


may be obtained. 
ovember 28, 1898. T. MORTIMER GREEN, Registrar. 


PROFESSOR OF ENGLISH AND 


PHILOSOPHY.—Wanted for the South African College, Capetown. | 
Salary £500, with a possible increase of £100. £50 allowed for passage | 


money. Duties to commence on 1st February, 1899. Applications, 
with certificates as to qualifications and health, to be addressed 
“Cape,” Office of Nature, St. Martin’s Street, London, W.C., not 
later than rst January. 


WANTED, as DEMONSTRATOR and 
ASSISTANT LECTURER in PHYSICS and MECHANICS, a 





Gentleman with good University Degree and Mechanical skill. | 
Salary, £200 per Annum.—Apply, Heap Master, Royal Naval | 


Engineering College, Devonport. 


RARE OPPORTUNITY TO SCHOOLS, 
COLLEGES, &c. 


FOR SALE, a few dozen First-class Microscope Object Glasses. Specially 
constructed for Students, each being a perfect 4/1oth, 2/3rd, and 14” (Three 
Object ‘Glasses in one). Less than half-price. Special quotations for a 
nuinber.—Apply, J. H. Dattmever, Ltd., 25 Newman Street, W. 





Pr 





Tuition by JOHN GIBSON, M.A. (First Class, Camb.), and G. LOLY, B.A. 
(First Class, London), for all Public Examinations. Special Instruction 
in Scientific Agriculture for successful practical Agriculture and Forestry 
in the British Islands or the Colonies; also in Geology, Botany, &c., 
Practical, Chemical, and Physical Laboratories. The ‘‘ State Corre- 


of all the leading C.S, and other Examinations. Price 2$d., post free. 
Prize of One Guinea for competition each month; Special Prize of Five 
Guineas each June and December. 


BRUNT’S TECHNICAL SCHOOL, 
~ MANSFIELD. 


An ASSISTANT MASTER is Required_after Christmas at the above 
School of Science. It is essential that Candidates should be qualified under 
the Department of Science and Art to teach Physics and Mathematics, and 
to take charge of the Physical Laboratory and Apparatus. 

Salary, from £80 to £90 per Annum. kK ; 

Apply at once, stating experience, with copies of recent Testimonials, t 

Cc. E. STACEY, B.A., B.Sc., Head Master. 


TECHNICAL COLLEGE, 
HUDDERSFIELD. 


The ASSISTANT LECTURESHIP in CHEMISTRY is Vacant. 
Salary, £100 per annum. Candidates should possess special knowledge of 
Organ ic Chemistry. , 

Applications to be sent in tothe Principap not later than December ‘2 
Statement of duties, and other information, may be obtained upon 
application. THOS. THORP, Secretary. 








COACHING 


CHEMISTRY, PHYSICS, and BIOLOGY. Practical and Theoretical. 


Small Classes or Private Tuition. Well- 


For all Examinations. DP. H., &.— 


equipped Laboratories. Practical Forensic Medicine. 
Re” 9 Heathcote Street, Gray's Inn Road, W.C. 


WANTED, for ‘Binding, NATURE, May 7, 
14, 21 and 28; June 4and 11; July 2, 9 and 16, “* 1896”; also Index 
to Vol. lv.—Dr. Wattrer WILLIAMs, Portmadoc. 
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MEMOR 


(LOISETTE’S SYSTEM), 
THE SCHOOL OF MEMORY TRAINING, 
o Berners St., Oxrorp St., Lonpon, W. 
SCIENTIFIC DEVELOPMENT OF THE NATURAL MEMORY. 
The late Rd. A. Proctor (Editor of Knowledge) said: “I have no 
hesitation in thoroughly recommending the system.” 

Success AT Exams. - MinD WANDERING CuRED. SPEAKING WITHOUT 
Nores. How to successfully study all Branches of Science,s MATHE- 
uatics, CLassics, &c. Prospectus post free on application to theSecretary. 


ESTABLISHED 1890, TELEPHONE, 2529. 


E. W. ALLEN & CoO., 
TYPE AND SHORTHAND WRITERS, 
39 Lombard Street, London, E.C. 
Scientific MSS., Geological, Chemical, Medical, &c., carefully, quickly 
and intelligently copied. Typists and Stenographers sent out for temporary 
work. References to Fellows of the Royal and other Scientific Societies, 
and Members of the Medical Profession. Terms on application. 


RESEARCH, CHEMISTRY, & PHYSICS. 
—Well-fitted Laboratories can be used for Research at any hours con- 
venient to Workers. Workshop for making Apparatus. Electric 





Mains for Experiments.—‘*T.,” 9 Heathcote Street, Gray's Inn Road, | 
W.C. 





Ww. 

SCHOLASTIC.—Science Masters required 
for following Appointments :—({1) Graduate for County School, 
Chemistry special subject, £150, non-res. ; (2) Graduate for Technical 
School, Physics (Electricity special), Math., Drawing, £120, res. ; 
(3) and Sci. Master for Endowed School, Salary to Graduate, £120, 
non-res.; (4) Asst. Lecturer in Chemistry, Technical School, £100, 
non-res. ; (5)' B.Sc. for Science, Mathcs., Latin and French, London 
Schl., 4100, non-res.; (6) Junior Science Master qualified to earn 
Grants, £100, non-res.—Address, with full details, GrirritHs, SmiTH, 
PowELL, AND SmitTH, Tutorial Agents, 34 Bedford Street, Strand, 


lle atime ESE 8 RF 
Sale by Auction. 
TUESDAY NEXT. 
IMPORTANT SALE OF CURIOSITIES, ANTIQUITIES, RELICS, 
CHINA, CARVINGS, BRONZES, PICTURES, &c. 

MR. J. C. STEVENS will Sell the above 
by Auction at his Great Rooms, 38 King Street, Covent Garden, on 
TUESDAY, December 13, at half-past 12 o'clock precisely. 

On view the day prior, 10-4. and Morning of Sale, and Catalogues had. 








LATEST PUBLICATIONS OF THE ZOOLOGICAL 
SOCIETY OF LONDON. 


TRANSACTIONS, Vol. XIV., Part 8, con- 


taining a paper “‘On New Imperfectly Known Species of Ostracoda, 
chiefly from New Zealand,” by Dr. G. Srewarpson Brapy, F.R.S. 
with Five Plates and Title and Index to the Volume. Price to Fellows, 
gs. ; tothe Public, 12s And Vol. XV., Part 1, containing a ‘‘ Report 
on the Collection of Fishes made by Mr. J. E. S. Moore in Lake 
Tanganyika,” by G. A. BouLenGer, F.R.S.. with an Appendix by 
J. E. S. Moore, with Two Coloured and Six Uncoloured Plates. 
Price to Fellows, 15s. 9d.; tothe Public, £1 1s. 


THE ZOOLOGICAL RECORD, Vol. 


XXXIV. Being Records of Zoological Literature relating chiefly to 
the year 1897. Edited (for the Zoological Society of London) by Davip 
Suarp, M.A., F.R.S., F.Z.S., &c. London, 1898. 8vo. Price 30s. 
To be obtained at the Society's Offices(3 Hanover Square, W.) or through 
any Bookseller. 


‘* Will doubtless be received as a standard book of reference.” —Scotsman. 
‘Likely to displace in popularity all similar productions.”—Liverpool 


Mercury. 
THE OBSERVER’S [Half Morocco, 31s. 6¢. net 


Cloth, 21s. net.] 
ATLAS OF THE HEAVENS. 
By W. PECK, F.R.A.S., F.R.S.E. 

Thirty Star Charts (each 13} x g}inches) on a large Scale (about 5° Dec. 
to rinch). Whole Star Sphere shown: Positions for 1900. Magnitudes, down: 
to 6°3, from most modern information. Nearly every Constellation com- 
plete inone Map. Catalogues of 1500 Double Stars, Clusters, and Nebulae : 
Chart of Moon, &c. Forty-three full-page Plates in all. 


Prospectus and Specimen Chart sent on receipt of Stamp for postage. 


GALL & INGLIS, 25 Paternoster Square, London; and Edinburgh. 





ENLARGED AND REVISED EDITION. 
Price 128, 


ELECTRICAL ENGINEERING 


For Electric Light Artisans and Students. 
By W. SLINGO and R. BROOKER. 


With 359 Illustrations. Crown 8vo. 


LONDON: LONGMANS, GREEN, AND CO. 





DAVENPORT-STEWARD 
UNIVERSAL 


ARC 


LAMP 
POR 
HIGH-CLASS 
OPTICAL 
PROJECTIONS, 


£5 5s. 


For 
either Direct 
or Alternating 
Currents 


ILLUSTRATED CATALOGUE OF OPTICAL LANTERNS 
AND APPARATUS POST FREE. + 


X-RAY APPARATUS. 


J. Ho STEWARD, 
406 STRAND; 457 WEST STRAND; W.C.; 
7 GRACECHURCH “STREET, E.C., LONDON. - 








CARL ZEISS, 
OPTICAL WORKS, JENA. 


London Branch : 
29 MARGARET STREET, REGENT 
STREET, W. 





MICROSCOPES and ACCESSORIES 
—For Bacteriology, Biology, Mineralogy ‘and 
Student’s use. — Apochromatic, Achromatic 
Objectives.—Micrometers, &c. 

OPTICAL MEASURING INSTRU- 
MENTS.—Spherometers, New Crystal. Re- 
fractometer, Butter-Refractometer for the rapid 
determination of the purity of Butter, Lard, and 
Glycerine. 

Note.—We do not make Theodolites. 
Illustrated Catalogues, including new edition 
(1898) of Catalogue of Microscopes, free. Please 

state which required 


W. G. PYE & CO., 
SCIENTIFIC INSTRUMENT MAKERS, 
30 ST. ANDREW’S STREET, 
CAMBRIDGE. 


Apparatus especially adapted for 
Teaching Purposes at Moderate 
= Prices. : 


._ 
NT 


~ I 


PRICE LISTS FREE «ON. 


TANGENT GALVANOMETER, £2 10. APPLICATION. 
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Griffin's Scientific and Technical Works. 


NOW READY, in Large Crown 8vo, 8s. 6d. 
With numerous Illustrations and Examination Questions. 


THE ART OF THE GOLDSMITH AND 
EWELLER. A Treatise on the Manipulation of Gold inthe Various 
rocesses of Goldsmith's Work, and the Manufacture of Personal 

Ornaments, &c. For the use of Students and Practical Men. By 
THOS. B. WIGLEY, Head Master of the Jewellers and Silver- 
smiths’ Association Technical School. Birmingham. Assisted by 
J. H. STANSBIE, B.Sc. (Lond.), F.1.C., Lecturer at the Birmingham 
Municipal Technical School. 
“ A THOROUGHLY PRACTICAL guide.” —Jeweller anc’ Metalworker. 
Tutrp Epition, Revised, Crown 8vo, ros. 6d. 


PRACTICAL GEOLOGY (Aids in). By 
Prof. GRENVILLE COLE, F.G.S., Royal College of Science for 
Ireland. With numerous Illustrations. 

** Prof. Cole treats of the examination of minerals and rocks in a way 
that has never been attempted before... Here indeed are ‘ Aids’ 1N- 
NUMERABLE and INVALUABLE.” —A thenaum. 

Third Edition, Illustrated. Price 21s. Post Free. 


THE METALLURGY OF GOLD. By! 


Dr. ROSE, Assistant Assayer to the Royal Mint. Includes the most | 
recent improvements in the Cyanide Process. (Griffix’s Metallurgical | 
Series, edited by Prof. Rosertrs-AusTten, C.B., F.R.S., of the Royal | 
Mint.) | 

| 


ASSAYING (A Text-Book of). For the use 
of Mine Managers. Assayers,&c. By J. J. BERINGER, F.C.S., 
F.1.C., Principal of the Camborne Mining School, and C. BERINGER, 
F.C.S. Fifth Edition. 10s. 6d. 

‘** Really meritorious. May be safely depended upon.” — Nature. 


APPLIED MECHANICS (An Advanced 
TEXT-BOOK ON). By ANDREW JAMIESON, M.Inst.C.E., 
Professor of Electrical Engineering in the Glasgow and West of Scot- 
land Technical College. 

Vol. 1.—Comprising Part I.: The Principle of Work and its Applica- 
tions; Part II.: Gearing. With 232 Illustrations and Examination 
Papers. Third Edition. In large Crown8vo. 7s 6d. 

‘**Fully maintains the reputation of previous works by Prof. Jamieson. 

More we cannot say.” — Practical Engineer. 


Thirteenth Edition, Leather, 8s. 64. 
ELECTRICAL RULES AND 
(A Pocket- Book of). For the use of Electricians and Engineers. By | 
Jj. MUNRO,C.E., and Prof. A. JAMIESON, F.R.S.E., M. Inst. E.E. 
“Wonderfully perfect.” —Zlectrician. 
London : 


CHARLES GRIFFIN & CO., Ltd., Exeter Street, Strand, W.C. 





TABLES | 


_ A. GALLENKAMP & CO., 
19 & 21 SUN STREET, FINSBURY SQUARE, 
LONDON, E.C. 


CHEMICAL AND BACTERIOLOGICAL APPARATUS OF 


EVERY DESCRIPTION. 

JENA GLASS BEAKERS AND FLASKS AT 
REDUCED PRICES. 
STANDARDIZED BURETTES AND OTHER 
GRADUATED INSTRUMENTS. 
LABORATORY FURNISHERS. 
LARGE STOCK FOR SUPPLY WHOLESALE & EXPORT. 








Write for Catalogue of 500 fully illustrated pages; one of 
the most complete Lists published. 


For Photography, Unsurpassed for fine definition. 7 | 


Coxe [ENses 


TAYLOR, TAYLOR, & HOBSON, 
Slate Street Works, Leicester; 
and 10 Charing Cross Road, London. 
Ask for the Cooke Booklet. 


PHCENIX FIRE OFFICE, 


9 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
Secretaries—W. C. MACDONALD and F. B. MACDONALD. 








LOSSES PAID OVER £20,000,000. 


=2 
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ROSS’ 


New Petrological 
Microscopes. 








A thoroughly reliable Instru- 
ment at a very moderate 
price. 
Supplied to leading Universities 
and Science Schools in Great & 
Britain and America. 





ROSS’ NEW 
Bacteriological 


Microscope, | 


WITH PATENT FOOT, 
Very strong serviceable Stands, 
with superior Fine Adjustment, & 
every detail carefully considered. 
Inspection Invited. 


Anglo-Continental 
Microscopes. 


_—— New Series Objectives, 
&o, &o. 
111 New Bond St., 


OSS, Ltd., “1ospde" ws 


And 31 COCKSPUR STREET, CHARING CROSS, S.W. 
ESTABLISHED 1830. 








= 














CROMPTON & CO., Limitep, 


ELECTRICAL ENGINEERS, 


 THRIPLANDS.” 
Laboratory { yeysietou court, | LONDON, W. 





TRAINING INSTITUTIONS supplied with 
any description of ELECTRICAL 


PLANT, INSTRUMENTS, 
and APPARATUS. 
Experimental DIRECT and 


ALTERNATING 
CURRENT SETS. 
FOR 


PRICE 
LISTS, &c. 


£35 


WRITE 


CROMPTON 


(CLASS IL.) 
POTENTIOMETER 


As supplied to CENTRAL STATIONS, 
TRAINING INSTITUTIONS, &c., under 
PRIVATE, MUNICIPAL, and GOVERNMENT 


control. 


LIBERAL DISCOUNTS. 


PLEASE ADDRESS ALL INQUIRIES AS ABOVE 
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DINES’ PATENT PRESSURE PORTABLE ANEMOMETER. 








ae | 





a | 


_~<~»> ~~ «© 





For many years the want has been felt of a PORTABLE ANEMOMETER, by means of which the actual Velocity and 
Pressure of the Wind could be quickly ascertained. This want Mr. W. Dings, who is well known for his anemometrical experi- 
ments, has met by his PATENT PRESSURE PORTABLE ANEMOMETER. t 

One scale of the instrument shows directly the actual velocity of the wind ; the other (not shown in the woodcut) the pressure 
exerted in pounds per square foot. The instrument is used vertically, with the nozzle pointing towards the wind. 


FULL PARTICULARS SENT ON APPLICATION. 
PRICE 


LL. CASELLA, 
SCIENTIFIC INSTRUMENT MAKER TO THE. ADMIRALTY AND ORDNANCE, 
TEs 147 HOLBORN BARS, LONDON, E.C.  -:k!iitt 


EScU ON, LONDON.”’ 
, THE 


CAMBRIDGE SCIENTIFIC INSTRUMENT 
C0., LTD. 


Works: CARLYLE ROAD, CAMBRIDGE. 
REDUCTION IN PRICE OF 


MICROTOMES. 
ROCKING MICROTOME, new pattern to cut 


flat sections with orientating object holder and razor, 

complete, £8 10s. (See illustration.) An object 12 mm. 

long can be cut into sections without re-adjusting the object 
holder. The tube holding the paraffin block 
is 30mm. in diameter instead of 20 mm., as 
in the small Rocking Microtome. 


SMALL ROCKING MICROTOME, 
£8 15s. 

















This is the original Cambridge Rocking 
Microtome, but improved in several details. 








Descriptive Pamphlet and Price List of the 
above, including other accessories for use in 
Section Cutting, Post free on application. 


THE CERES SYSTEM. 
~@- EMINENTLY SUITED FOR LITERARY AND SCIENTIFIC USE. 


LETTER FILES. | CARD AND SLIP FILES. 
There is no arrangement so simple for keeping | Minin = ty 
correspondence, &c. 
Papers can be arranged in a moment either | 
alphabetically or according to subjects, and there | 
is no mechanism to bother one or get out of order. | 


———— 


Ns 


| 
) 
) 
) 
} 
) 
| 
) 
) 
> 
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The 
Cheapest File in | 


the Market. | 
Portion of Card File. 
The Ceres Card Files in Cabinets (with rod) for Library 
Catalogues, and in Boxes and Trays (without the rod) for other 
purposes, constitute the latest development of the Card System. 


Six times the 
capacity of any | 
binding File, | 
and one place to | 
refer to 
instead of six. 





The Bishop of Bristol :—‘ 7%e convenience of the Writing 
Table with * Ceres’ Files is beyond words. So far as I can keep 
pace with my correspondence, there is never anxiety as to where 
a letter is; and the drawer with cards for notes of references, 
| speeches, sermons, &c., makes me perpetually regret that I had 
not such a thing twenty years ago.” 

Sir H. H. Bemrose, M.P. :—-‘‘7 am using the Card Box 
daily for a literary purpose, and 1 find it simply invaluable, As 


In Wood, covered cloth. Size, 17” x 124” x 10” high. Capacity, 
1,800 Papers. Price, with set of Alphabet Guides and 2 Blanks, 
12s. 6d. Extra Blanks for writing own headings, 2s. per doz. 


it lies on the table entries are made at the moment under their 
proper heads, and the facility of reference is such as no other mode 
of indexing I am aware of can touch,” 


For other varieties and sizes of Box Files, Cabinets, Writing Tables, Standing Desks, Card Files, &c., see Explanatory 
Pamphlet, Post Free. 


THE CERES DEPOT, 16 BROOK STREET (@2:i%"™), LONDON, W. 
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WATKINS & DONGASTER, 


AND MANUFACTURERS OF 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS, AND ALL BRANCHES OF 
NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 


i= Call or send for detailed Catalogue (66 pp.), Post free on 
application. 
N.B.—For Excellence and Superiority of Cabinets and 
Apparatus, references are permitted to distinguished 
Patrons, Museums, Colleges, &c. , 


A LARGE STOCK OF INSECTS AND BIRDS’ EGGS. 


Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
with true natural surroundings. All Books and Publications on Natural 
istory supplied. 


36 STRAND, LONDON, W.C. 


(Five Doors from Charing Cross.) 


ZOOLOGICAL SPECIMENS FOR DISSECTION. 


All types required for Science Courses, perfect condition guaranteed. 
The following are some of the chief forms, with prices : 

Scyllium, 104. each ; 8s. doz. Sipunculus, 3s. to 4s. doz. 

Amphioxus, 9d. each. Echinus (large), 10s. doz. 

Astacus, od. each. Cucumaria (large), 1s. 4d. each. 

Anodon, gd. each. Apus, rs. each. 

Rana, 6d. each. Nebalia, 1s. per tube. 
Gammarus, 1s. per tube. 
Scorpio, 1s. to 1s. 6d. each. 
Scolopendra, rs. 6d. each. 
Aplysia, 8d. to 10d. each. 
Haliotis, 8d. each. 

Loligo media, 10d. each. 
Mya, tod. each. 
Pedicellina, 1s. per tube. 
Salpa, rs. 6d. per tube. 
Ascidia, 8d. each. 

Raia, 1s. to 2s. 6d. each. 
Lacerta, rod. each. 





Noctiluca, 1s. 3d. per tube. 
Grantia, 15. 3d. per tube. 
Sycon, 1s. 3d. per tube. 

edusoids, 1s. 3d. per tube. 
Aurelia, rod. each. 
Coryne, 1s. per tube. 
Obelia, 1s. per tube, 
Ascaris (large), 8d. each. 
Cerebratulus, 15. 6d. each. 
Nereis, 6d. each. 
Arenicola, 6d. each. 
Sagitta, 1s. per tube. 

REDUCTION ON LARGER QUANTITIES. 


JAMES HORNELL BIOLOGICAL STATION, JERSEY. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amceba, Arcella, Actinosphzrium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Bond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 
The following animals can always be supplied, either living 


or preserved by the best methods :— 

Sycon; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; Hormiphora(preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella ; pas, Balanus, Gammarus, 
Ligia Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pectens, 
Bugula, Crisia, Pedicellina ; Holothuria, Asterias, Echinus ; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 

Biological Laboratory, Plymouth. THE DIRECTOR. 


PHYSIOGRAPHY and GEOLOGY. 


COLLECTIONS & MICROSCOPIC SLIDES 


As advised by Science and Art, Directory, arranged by 


JAMES R. GREGORY & CO., 
Mineralogists, &c., 
To Science and Art Department, British, Indian and Colonial 
Museums, &c. 
NOVELTIES and RARE GEMS and PRECIOUS 
STONES. 


Mineral Specimens for Museums, and Collectors, and all puxposes. 
Rock Specimens and Microscopic Sections of Rocks and Minerals 











cut to order. 
NEW AND VALUABLE wee SPECIMENS CONSTANTLY 


Stores & Offices: 4 Kelso Place, KENSINGTON, w . 


New CArAvocues anw Lists FREE. 





MINERALS, FOSSILS, ROCKS. 

COLLECTIONS OF THIN SLICES FOR PRACTICAL MICR 

SCOPIC PETROGRAPHICAL STUDY. e 

(a) Collections of Thin Slices of all important Rock-forming Minerals, 
for the Demonstration of the occurrence of the same in the Rocks, arranged 
according to F. Zirkel, ‘‘ Lehrbuch der Petrographie,”’ and ed., Leipzig, 
1893. Collection of 114, respectively, 60 Thin Slices. 

Price, in elegant Case, £7 ; respectively, £3 155. 

(4) New Collection of properly mounted Thin Slices of Rock-forming 
Minerals, arranged according to H. Rosenbusch, ‘‘ Microscopic Physio- 
graphy of Minerals,” 3rd. ed., Stuttgart, 1897. 

120 Thin Sections of 67 different Minerals in elegant Case £9 0 o 
5° ” ” 34 ” ” » ” 3 100 
(c) Collections of Thin Slices of Rocks, to which will be added a short 
printed description of all the Specimens and Slices, arranged according to 
Rosenbusch, ‘* Microscopic Physiography of Rocks,” 3rd. ed., Stutt- 
gart, 1896. 
Collection of ... oe, 290. _ 180 _ 250 _ Thin Slices. 
Price, in elegant Case, £7 100 £1150 £1650 

THE NEW CATALOGUE OF MINERALS, METEORITES, &c. 

has just been published, and will be sent, Post free, on application, 


Dr. F. KRANTZ, 


BONN-ON-THE-RHINE, RHENISH MINERAL OFFICE. 
ESTABLISHED 1833. 


(Represented by Messrs.: HARRINGTON Bros., Oliver’s Yard, 
53A City Road, London, E.C. ; and Cork, Ireland.) 


TRILOBITES 


From the Upper Silurian of Dudley. 


Phacops caudatus, 1s. 6d. to 15s. Phacops Downingiz, rs. 6d. to 5s. 
Acidaspis coronata, 25. to 4s. Encrinurus variolaris, 15. 6d. to 
Calymene Blumenbachii, 5s. to 38. 6d. 
125. 6d. Homolonotus, 3s. 6d. to 7s. 
A few Upper Silurian Crinoids, Corals, and Brachiopods. 


COLLECTIONS TO ILLUSTRATE GEOLOGY AND 
PHYSIOGRAPHY. 


Catalogues Post Free. 


THOMAS D. RUSSELL. Mineralogist, 
78 NEWGATE STREET, LONDON, E.C. 


MINERALOGY. 


SECOND-HAND CABINETS. 
Two extremely well made solid ee 5 Mine cengge: of Forty-twe 
Drawers, in three Tiers ; inside measurement of Drawers 17} x 134 x 3. 
The doors have an Open Brass Fiamework, with Red Silk Backing. 


SAMUEL HENSON, 97 REGENT STREET, LONDON, W 
ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH), 
NATURALIST, 
180 ST: GEORGE STREET EAST. 


Impl ts of Savage Warfare Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs. Shells, and other Curios. 


03k 


“Esq. 
ACTUAL MAKER, f: 
67 FARRINGDON __ ap 
ROAD, E.C. | rae, 
MERCURY PUMPS, n 
EXPERIMENTAL AND SCIENTIFIC GLASS - BLOWING. 


OPTICAL & SCIENTIFIC INSTRUMENTS. 


S Spect , Goniometers, Cathetometers, Optical 
Benches. he, &e. Toctremenca ti special purposes consti ucted to Clients 
own designs. Price List on application. 

W.: WILSON (formerly Foreman at Messrs. ELLIOTT Bros. ), 
56 Crogsland Road, Chalk Farm, London, N.W. 
ConTRACTOR TO H.M, GOVERNMENT. 
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J. SWIFT & SON 


(SPECIALLY APPOINTED TO THE WAR OFFICE). 
1/12" APOCHROMATIO, | Oil 


Imm. N.A. 1°40. ... ote rice 
NEWLY-COMPUTED PAN- 

APLANATIC, 1/12” Oil Imm. 

Minimum N.A. 1°30. Price 5 


NEWLY-COMPUTED :/8” Oil 
Imm N.A. 1°26. ... «- Price 00 


MICROSCOPES, complete with 
Two Objectives, Ocular and Iris 
Diaphragm, in Cabinet, from ono 5 

SWIFT-IVES CAMERA 
LUCIDA ... a .. Price 1 


5 0 
3 0 


For Particulars and Prices of Microscopes, 
apply 
UNIVERSITY OPTICAL WORKS, 
81 TOTTENHAM COURT ROAD, W. 


TO SCIENCE LECTURERS. 





HUGHES’ MOTO-PHOTOSCOPE FOR LIVING PICTURES. | 


THE MOST PERFECT. 
No SuHutrer, therefore no Flickering. Superb Mechanism. 

The Moto-Phoio Camera for taking the Pictures. Illustrated Lists, 2d. 
See Mr. HuGHes’ PATENT COMBINATION OPTICAL LANTERN, 
&c. Miniature Triple Lantern constructed for B. J. MALDEN, Esq. ; great 
success. New Oxyhydrogen Microscope. Science Lanterns for Class 
Demonstration. Magnificent Results. riple 
Highest Award. Supplied to the Royal Polytechnic Institution, Dr.H. 
tan GuINNESS, Madame ADELINA Patt, &c., &c. Patent a 
Science Lanterns. The Universal Lantern 4-inch Condensers. 4-wic Lamp, 
Portrait Combination front Lenses, 18s. 6d., Marvelious value. Science 
Lecture Sets. Novelties. L 
Outfits in the World. Grandly Illustrated Catalogue, over 180 choice En- 
gravings, 6d.; Postage, 3¢. List of 300 Lecture Sets, Science Subjects, 
Views, &c., 6d.; Postage 2d. Pamphlets Free.—W. C. HUGHES, 
SPECIALIST, Brewster House, 82 Mortimer Road, Kingsland, N. 


~ ESTABLISHED 1861. 


BIRKBECK BANK 


30 Southampton Buildings, Chancery Lane, London. 
INVESTED FUNDS 
£10,000,000. 


The BIRKBECK ALMANACK, with full particulars, post free. 
FRANCIS RAVENSCROFT, Manager. 


- THE MOST NUTRITIOUS. 


EPPS’S 


GRATEFUL—COMFORTING. 


COCOA 


BREAKFAST—SUPPER. 





Docwra Triple, Prize Medal, | 
Grat- | 


The Lantern Kaleidoscope. Cheapest Lantern | 





The GREATEST LANTERN NOVELTY in the MARKET 


Is THE 


AERIAL GRAPHOSCOP 


(BRUCE’S PATENT), “ 


Showing Lantern Pictures in SPACE and BOLD RELIEF without 
a Screen, and weird Ghost Effects and Fairy Like Visions. 


Exhibited with enormous success at the Soirées of the Royal Society, the 
Royal Institution, Royal Photographic Society, Society of Arts, British 
Association, Crystal Palace, Birmingham and Midland Institute, &c. 

Supplied to et College, Manchester : Queen’s Theatre, Manchester ; 
Hermann’'s Magical Entertainment, New York, &c. 

The Apparatus can be purchased outright or let out onhire. Exhibitions 
can also > arranged at all kinds of Entertainments, Soirées, Photographic 
Exhibitions, &c., with experienced Operators. 

The Inventor, Mr. Eric Stuart Bruce, M.A. Oxon., F.R.Met.Soc., 
is - prepared to accept Engagements for his Illustrated Lecture on the 
subject. 

The Instrument forms the most perfect method of illustrating the 


| phenomena of Persistence of Vision to large audiences, introducing effects 


which are not visible in other instruments, such as the difference in intensity 
between real and incidental images, the gradual fading of incidental images, 
the curious multiplication phenomena, &c. 

For Prospectus, and i compli ary criticisms of the entire 
London Press, apply to 


E. S. BRUCE, Esq., 19 CAMPppEN House Roap, 
KENSING1ION, LONDON, W. 





ORIENT COMPANY’S PLEASURE CRUISE, 


By their Steamship ZUS77AN/JA (3912 tons register), 
To the WEST INDIES and BERMUDA, 
Embarking Passengers at London (Tilbury), 11th January, and arriving 
back in London, 13th March, 1899. 
The following places will be visited :—TENERIFFE, BARBADOS, 
TRINIDAD, GRENADA, ST. LUCIA, MARTINIQUE, SANTA 
CRUZ, JAMAICA, CUBA (Santiago), BERMUDA, and MADEIRA. 


‘* Winter afloat in the West Indies is most like a glorious sammer, and at 





| such a time—when yachts and steam launches are laid up at home—the trip 
| should be taken.”’ 


Fares from 75 guineas. 


F. GREEN and CO. Head Offices, 
Managers { ANDERSON, ANDERSON, and CO. } Fenchurch Aectue. 


For passage apply to the latter Firm, at 5 Fenchurch Avenue, London, 
E.C. ; or to the West End Branch Office, 16 Cockspur Street, S.W. 


HOLLOWAY’S PILLS 


CURE 


Biliousness, Sick Headache, Indigestion, and 
all Internal Complaints. 


CAN BE TAKEN BY THE MOST DELICATE. 


Holloway’s Pills and Ointment may be obtained of 
all Medicine Vendors. 








“OPTIMUS” MAGIC LANTERNS ==> ros DRAWING ROOM “> LECTURE HALL. 


Limelight may be adapted without alteration at an extra cost of 13s. 


pinion. 


Each Magic Lantern is efficient for Exhibitions. The Lens gives crisp definition, being a superior Achromatic Photographic Combination with rac« and 
It is fitted to a telescopic lengthening tube, so gaining increased focal accommodation. The Condenser is composed of twu plano-convex lenses of 


4 inches diameter.. The refulgent lamp has 3 wicks, yielding a brilliantly illuminated picture. Each is complete in Box. 


30/- 


Student’s LANTERN 
(to take demonstrat- 
ing tank) with 
Brass Sliding Tubes. 


SON & RAYMENT, 


Superior Japanned 
Metal Body. 


| Russian Iron Body, 
! Brass Sliding Tubes. 


99 HATTON GARDEN, 
HOLBORN CIRCUS, 


LANTERN 
PHOTOS. 
Piain, 1/- 
Coloured, 1/6. 


All Accessories 
at reasonab/e 
prices. 
CATALOGUE 
Post Free. 


LONDON. “OPTIMUS. 


Mahogan 
Brass St 
Sliding 


Russian Iron Body, 
Brass Sliding Tubes. 


ubes* 


Educational LANTERN, | 
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THEN. & G.” CAMERAS 
AND KINEMATOGRAPHS 


FOR SCIENTIFIC 
WORK. 


High-class Instruments of best 
workmanship. Used by the 
Leading Experts at Home and 
Abroad. 


COMPLETE 
PHOTOGRAPHIC 
OUTFITS 


Supplied for Scien- 
tific Expeditions 
or Special Investi- 
gations. 


Catalogues and 
Estimates free on 
application. 
(When writing, please refer to NatuRE.) 


NEWMAN & GUARDIA, Ltd., | 


90 & 92 Shaftesbury Avenue, London, W 





| This dial is graduated in millimetres of mercury. 
| pump and pressure gauge, when not in use, fit conveniently into 
| a leather case. 
| the arterial pressure can be taken in man as rapidly, simply, and 

accurately as the temperature can be taken with the clinica) 


‘OPPOSITE THE BRITISH MUSEUM, 
oe eee 


THACKERAY 


JAS. J. HICKS, 


8,9 & 10 HATTON GARDEN, LONDON, 


IS SOLE MAKER OF 


‘THE NEW PATENT SPHYGMOMETER 


Invented by Doctors HILL and BARNARD, whith is of specia) 


| construction, and a simple and accurate arterial pressure gauge. 
| It is marvellously sensitive, and consists of a metal tambour, 


the expansion of which is exhibited in a highly magnified form 
by means of an index or pointer which travels round a dial. 
The armlet 


By means of this instrument we believe that 


thermometer. 





The Instrument has a 65-in. Dial, and is packed in a 
neat morocco Case with Handle. 
FULLER PARTICULARS ON APPLICATION. _ 


ELOTEL. 


(TEMPERANCB), 
GREAT RUSSELL STREET, LONDON. 


THIS newly-erected and commodious Hotel will, it is believed, meet the requirements of those who desire all the conveniences 
and advantages of the larger modern licensed hotels at moderate charges. Passenger Lift. Electric Light in all Rooms. Bath-rooms 


on every Floor. 
Night Porter. Telephone. 
Telegraphic Address: ‘‘ THACKERAY, LONDON.” 


Spacious Dining, Drawing, Writing, Reading, and Smoking Rooms. 
Bedrooms from 2s. 6d. to 4s. 6d. per night. 


All Floors Fireproof. Perfect Sanitation. 
Full Tariff and Testimonials on application. 
Proprietor—J. TRUSLOVE. 





Also, amalgamated with, and under the same management, 
THACHER A YT Hous E& 
(TEMPERANCE HOTEL), 

1 MONTAGUE STREET, RUSSELL SQUARE. 


Tuis Hotel, which has been carried on so successfully for the last 13 years, adjoins 
Full Tariff and Testimonials on application. 


ally quiet. Bedrooms from 2s, to 3s. 6d. per night. 
Telegraphic Address: ‘* TRUSLOVE, LONDON.” 


e British Museum, and is exceptio! 





Proprietor—]. TRUSLOVE. 


THE SCIENTIFIC MAN'S, NATURALISTS, AND TRAVELLER'S CAMERA 
Stereoscopic Company's BINOCULAR, 


Because when ready to take 12 Pictures it weighs 1g ounces only. 





It is used like a Field Glass. Takes instantaneous and time exposures. 
Price £5 5s. only. Complete with enlarging 


when used with the simple printing and enlarging apparatus. 
apparatus, £10 10s. | FREE Lessons to Purchasers. 


Gives Pictures 7 in. by 5 in. 


From R. BOWDLER SHARPE, Esq., LL.D., Assistant Keeper, Zoological Department, British Museum. 


March 4, 1898. 


“* L have received the remainder of the proofs of my photographs, and I must say that I am delighted with 
them. I consider it one of the best-day's work I ever did when I bought one of your ‘ Binocular ’ Cameras. 
‘The ease with which it is worked, and the excellent results obtained, make it a most pleasurable accompani- 
ment of a summer's outing, and, in my case, go per cent. of my Norway photographs have come out beauti- 
fully, while even the small remainder cannot be considered Gillen. I think this is a grand result, when you 
remember that I had little or no experience of photography, and had only time for an hour's instruction in 
your rooms the day before I sailed, and, further, that I had to make my own dark rooms in Norway in the 
best way I could. I am looking forward to having much pleasure this summer from the faithful ‘ Binocular,’ 
and I have recommended it to all my friends.” 


THE STEREOSCOPIC COMPANY, . s ‘ 
106 and 108 REGENT STREET, W.. and 64 CHEAPSIDE, E.C. CATALOGUES FREE. Z 


Printed by RicHarp Cray anv Sons. Limite, at 7 & 8 Bread Street Hill, Queen Victoria Street. in the City vt London. and published | 
Axp Co., Limrrep, at St. Martin’s Street, London, W C., and Tuk MACMILLAN Company, 66 Fitth Avenue, New York.— THURSDAY, Dec. 8, 159° 











A WEEKLY 


ILLUSTRATED JOURNAL, OF SCIENCE. 
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THE “NEWTONIAN” 
UNIVERSAL SCIENCE LANTERN 


(IVES & NEWTON'S 
PATENT). 





| | 
Complete for Slides, Micnoscoptc Objects, and Spectra. | 


For Lecturers on Light, Colour, and Colour Photography, &c. 
Sole ole Makers : NEWTON & CO., 3 FLEET STREET, LONDON. 





| 
| 


NEW 


MICROSCOPE 


THE 


“BRITISH STUDENTS.” 


Microscope Stand No. 55, as 
figured, with Iris Diaphragm, 
One Eye-piece; Double Nose- 
piece, Two Object-glasses, 2/3” 


and 1/6’, adjusted to be in 
about focus, and the whole 
packed in polished Mahogany 


Case, 
£6: 8: 6 


R. & J. BECK, Ltd., 
68 CORNHILL, LONDON, E.C. 


No. 55. 





BROWNING’S PLATYSCOPIC LENS. 
With Larger Angles, Increased Field, and Improved Definition 


Engraved Real Size. 

AN ACHROMATIC COMBINATION, 
COMBINING THE DEFINITION OF A MICROSCOPE WITH THE 
PORTABILITY OF A POCKET LENS, 

“If you carry a small Platyscopic Pocket Lens (which every observer of 
Nature ought to do)."—GranT ALLEN in Know/ledge. 

The Platyscopic Lens is invaluable to botanists, mineralogists, or ento- 
mologists, as it focuses about three times as far "from the object as the 
Coddington Lenses. This allows opaque objects to be examined easily. 

The Platyscopic Lens is made of four degrees of power, magnifying 
respectively 10, 15, 20, and 30 diams. ; the lowest power, having the largest 
field, is the best adapted for general use. 

The Lenses are set in Ebonite Cells, and mounted in Tortoiseshell Frames. 


| Price of the Platyscopic Lens, mounted in Tortoiseshell, magnifying either 


10, 15, 20 or 30 diameters, each power, 158. 
In nickelised*German Silver. each power, 17s. 6d. 
Illustrated Description sent free. 


JOHN BROWNING, 63 STRAND. LONDON, W.C. 


CHRISTMAS PRESENTS, 
NEGRETTI & ZAMBRA’S 





SELF-RECORDING 
‘METEOROLOGICAL INSTRUMENTS, 


THE THERMOGRAPH, for Outdoor or Indoor Observation. 


This _Instru- 
ment is mounted 
in a Japanned 
Metal Case with 
Glass Front, and 
gives continuous 
records on Charts 
which only re- 
quire changing 
once a week, and 
is invaluable to 
invalids and 
others who are 
unable to take 
daily readings 
of the ordinary 
instruments. 


Price, with supply of Charts for one e year, £7 O O. 
Accurate Thermometers for all pu purposes. 
** Special” Illustrated Price List of Dasteemnente, 
suitable for Presents, free by po 


NEGRETTI & ZAM BRA, 


38 HOLBORN VIADUCT, E.C 
Brancues: 45 CORNHILL, and 122 REGENT ST EET, London. 
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ROYAL INSTITUTION OF 
GREAT BRITAIN, 
ALBEMARLE STREET, PICCADILLY, W: 
(CENTENARY YEAR OF THE ROYAL INSTITUTION, 1899. 


LECTURE ARRANGEMENTS BEFORE EASTER, 
1899. 


Lecture Hour, 3 OCLOCK P.M. 


CHRISTMAS LECTU RES. 


Sir Ropert Batt, D.Sc., LL.D., F.R.S., Lowndean Professor of 
Astronomy, University of Cambridge. Six Lectures (adapted to a Juvenile 
Auditory) on ‘‘ Astronomy.” On December 27 (Tuesday), December 29, 31, 
11898 ; January 3, 5, 7, 1899. One Guinea the Course; Children under Six- 
aeen, Half-a-Guinea. 


Prof. E. Rav Lanxester, M.A., LL.D., F.R.S., Director of British 
Museum (Natural History), Fullerian Professor of Physiology, R.I. Ten 
Lectures on ‘‘ The Morphology of the Mollusca.” On Tuesdays, January 
17, 24, 31; February 7, 14, 21, 28; March 7, 14, 21. One Guinea the 

ourse. 

A. Henry SavaGe Lanpor, Esq. Three Lectures on ‘*-Tibet and the 
Tibetans.” On Thursdays, January 19, 26; February 2. Half-a-Guinea. 

ALLAN Macrapven, M.D., B.Sc., Director of the British Institute of 
(Preventive Medicine. Four Lectures on *‘ Toxins and Antitoxins.” On 
Thursdays, February 9, 16, 23; March 2. Half-a-Guinea. 

Wix.1aM Pokt, Esq., Director of the Elizabethan Stage Society. Three 
Lectures on ‘‘ English Playhouses in the Fifteenth, Sixteenth and Seven- 
teenth Centuries.” On Thursdays, March 9g, 16,23. Half-a-Guinea. 

Sir ALexanper CampBeLt Mackenzie, Mus.Doc., .2./., Principal 
of the Royal Academy of Music. Three Lectures on, 1. ‘* Liszt;’’ 2. 
“‘Tschaikowsky "; 3. ‘‘ Brahms" (with Musical Illustrations) On 
Saturdays, January 21, 28; February 4.. Half-a-Guinea. 

The Right Hon. Lord Rayteicu, M.A., D.C.L., LL.D., F.R.S., Pro- 
fessor of Natural Philosophy, R.I. Seven Lectures on ‘‘ The Mechanical 
Properties of Bodies.” On Saturdays, February 11, 18, 25; March 4, 11, 18, 
25. One Guinea. 

Subscription (to Non-Members) to all Courses of Lectures (extending from 
Christmas to Midsummer), Two Guineas. Tickets issued daily at the 
Institution, or sent by post on receipt of Cheque or Post-Office Order. 

Members may purchase not less than Three Single Lecture Tickets, 
available for any Afternoon Lecture, for Half-a-Guinea. 


’ 


The Frivay Eventnc Meetincs will begin on January 20, at 9 p.m., 
when Prof. Dewar will give a Discourse on ‘‘ Liquid Hydrogen.” Succeed- 
ing Discourses will probably be given by The Right Hon. Sir Mounrt- 
sTUART E; Grant Durr, Prof. Vicror Horstey, Prof. H. S. Hexe- 
Suaw, Mr. Ricuarp R. Hotmes, Sir Frepertck Po.tock, Bart., Prof. 
H. L. CALLeNDAR, The Right Hon. Lord Ray eicu, and other Gentlemen. 
To these Meetings Members and their Friends only are admitted. 

Persons desirous of becoming Members are requested to apply to the 
Secretary. When proposed they are immediately admitted to all the 
Lectures, to the Friday Evening Meetings, and to the Library and Reading 
Rooms; and their Families are admitted to the Lectures at a reduced 
charge. Payment: First Year, Ten Guineas; afterwards, Five Guineas a 
Year ; or a composition of Sixty Guineas. 





THE DAVY FARADAY RESEARCH 
LABORATORY OF THE ROYAL 
INSTITUTION. 

DIRECTORS: 

The Right Hon. LORD RAYLEIGH, M.A., D.C.L., 
LL.D., F.R.S. 

Professor DEWAR, M.A., LL.D., F.R.S. 
SUPERINTENDENT OF THE LABORATORY: 

Dr. ALEXANDER SCOTT, M.A., D.Sc. 

This Laboratory, founded by Dr. Ludwig Mond, F.R.S., as a Memorial 
of Davy and Faraday for the purpose of promoting original research in 
Pure and Physical Chemistry, will be open during the following Terms :— 

Michaelmas Term.—Monday, October 3, to Saturday, December 17. 
Lent Term.—Monday, January 9, to Saturday, March 25. Laster Term.— 
Monday, April 17, to Saturday, July 29. 

Under the Deed of Trust, workers in the Laboratory are entitled, free of 
charge, to Gas, Electricity and Water, as far as available, and, at the 
discretion of the Directors, to the use of the apparatus belonging to the 
Laboratory, together with such materials and chemicals as may be 
authorisea. 

All persons desiring to be admitted as workers, must send evidence of 
scientific training, qualification, and previous experience in original 
cesearch along with a statement of the nature of the investigation they 
propose to undertake. 3 

Candidates must apply for admission during the course of the preceding 
Term. 

Forms of Application can be had from the AssisTANT SECRETARY, 
Royal Institution, Albemarle Street, 





FACULTIES OF ARTS AND LAWS AND OF SCIENCE. 
The Second Term will begin on TUESDAY, JANUARY tc. 


For Syllabus, apply to 
J. M. HORSBURGH, M.A., Secretary. 





. BRITISH INSTITUTE 


OF PREVENTIVE MEDICINE. 
CuHaitRMAN oF Councit, LORD LISTER, P.R.S. 


SESSION 1899. 
The new LABORATORIES of the Institute are open daily, except on 
Saturdays, for investigation and instruction. 


I. BACTERIOLOGICAL LABORATORIES. 

(a) Researcu Workx.—Every facility will be afforded to those desiring 
to carry out researches of a bacteriological nature. 

(6) Systematic Bacreriotocy.—A practical course illustrated by 
lectures and demonstrations will be given by the Diréctor. This class 
commences on January 9, at 10 A.M., and will meet three times weekly. 
Fee £8 8s. : 

(c) A SHort Practicat Course.—This course will be conducted by 
Dr. R. T. Hewlett, and extends over four to six weeks. The class com- 
mences on January 9, at 2.30 p.M., and will meet three times weekly, 
Fee £5 55. 

If. CHEMICAL AND WATER LABORATORY. 

This Laboratory is available for investigation and instruction of a 
chemical nature in connection with Public Health and Bacteriology, and 
is under the superintendence of Dr. Arthur Harden. 


III. HANSEN LABORATORY. 

This Laboratory is devoted to instruction and investigation in connection 
with Technical Bacteriology, and is under the superintendence of Dr. G. 
Harris Morris. The work 1s specially adapted for those interested in the 
Bacteriology of Brewing, Distilling, Agriculture and other Industries. The 
first course will commence on January 9. 


IV. PHOTOMICROGRAPHIC LABORATORY. 
The work is conducted by Mr. J. E. Barnard, and facilities are afforded 
for learning photomicrographic methods. 


PUBLIC HEALTH COURSE. 

A qualifying course is given in this subject and comprises :— 

(1) A Course of Bacteriological Instruction. 

(2) A six months’ Course of Laboratory work in Chemistry and Physics 
by Dr. Arthur Harden. 

(3) A six months’ Course of Practical Hygiene and Public Health Work, 
by Dr. Priestley, Medical Officer of Health, Lambeth. 

The Course will commence on January 9. Fee £21. 

Further particulars on application to 

ALLAN MACFADYEN, M.D., Director. 


UNIVERSITY COLLEGE, LONDON. 
BOTANICAL DEPARTMENT. : 

A Course of about Thirty-three Lectures, with Practical Demonstrations, 
on “ THE MorrHo.ocy AND HisTOLOGY OF THE VASCULAR SYSTEM " (one 
of the alternative special Subjects for the B.Sc. Honours Examination in 
Botany, 1899, of the University of London) will be given by the Assistant 
Professor, Mr. A. G. TANSLEY, during the Second Term (January to March, 
1899). 

Particulars may be obtained from y 

T. GREGORY FOSTER, Acting Secretary. — 








ADDITIONAL EXAMINERSHIP IN ZOOLOGY. 

The University Court of the University of Edinburgh will, on Monday, 
January 16 next, or some subsequent day, proceed to the appointment of an 
additional Examiner in Zoology. The period of office is four years from 
1st proximo. ; 

Each applicant should lodge with the undersigned, on or before 

th proximo, Sixteen copies of his Applications and Sixteen copies of any 
Testimonials he may desire to present. One copy of the Application should 
be signed. 

Applicants who send in Testimonials must not send more than Four. 

M. C. TAYLOR, Secretary, University Court. 

University of Edinburgh, December 5, 1898. _ 


UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE. 


ASSISTANT LECTURER AND DEMONSTRATOR IN 
PHYSICS: 





The Council is prepared to Appoint an Assistant Lecturer and Demon- 
strator in Physics, at a Salary of £120 per annum. 


Applications, together with Testimonials (which need not be printed), to 
be sent to the undersigned on or before January 5, 1899. 


J. AUSTIN JENKINS, B.A., 
Secretary and Registrar 


University College, Cardiff, 
December 8, 1898. 


—BRUNT’S TECHNICAL SCHOOL, 
MANSFIELD. 


An ASSISTANT MASTER is Required after Christmas at the above 
School of Science. It is essential that Candidates should be qualified under 
the Department of Science and Art to teach Physics and Mathematics, an¢ 
to take charge.of the Physical Laboratory and Apparatus. 

Salary, from £80 to £90 per Annum. - 6a 

Apply at once, stating experience, with copies of recent Testimonials, to 


C. E. STACEY, B.A., B.Sc., Head Master 
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MASON UNIVERSITY COLLEGE, 
BIRMINGHAM. 
LECTURESHIP IN MATHEMATICS. 


The Council invite applications for the above appointment. 


Applications, accompanied by Testimonials, should be sent to the under- | 


signed, not Jater than Monday, the 2nd of January, 1899. . 

The Candidate elected will be required to enter upon his duties as soon 
as possible after January 17th, 1899. 

Further particulars may be obtained from 
GEO. H. MORLEY, Secretary. 


~ CHEMISTRY. 


WANTED a TUTOR, who has taken high 
honours in Chemistry at London University, to undertake 
Tuition by Correspondence.—Apply ‘‘ CHEMISTRY,” care 
of NATURE Office. 





SCHOLASTIC.—Science Masters required 


for following Appointments : 
Chemistry special subject, £150, non-res. ; (2) Graduate for Technical 
School, Physics (Electricity special), Math., Drawing, £120, res. ; 
(3) High Mathcs, and some Subsidiary Subjects, £80, res..; 
(4) Asst. Lecturer in Chemistry, Technical School, £100, non- 
res.; (5) B.Sc. for Science, Mathes., Latin and French, London 
Schl., £100, non-res.; (6) Junior Science Master qualified to earn 


Grants, £100, non-res.—Address, with full details, GrirritHs, SMITH, 


POWELL AND SMITH, Tutorial Agents, 34 Bedford Street, Strand. 





PROFESSOR OF ENGLISH AND 


PHILOSOPHY.—Wanted for the South African College, Capetown. 


Salary £500, with a possible increase of £100. £50 allowed for passage | 


money. Duties to commence on 1st February, 1899. Applications, 
with certificates as to qualifications and health, to be addressed 
“Cape,” Office of Nature, St. Martin’s Street, London, W.C., not 
later than zst January. 


WANTED, as DEMONSTRATOR and 
ASSISTANT LECTURER in PHYSICS and MECHANICS, a 
Gentleman with good University Degree and Mechanical skill. 
Salary, £200 per Annum.—Apply, Heap Master, Royal Naval 
Engineering College, Devonport. ° 





RESEARCH, CHEMISTRY, & PHYSICS. 
—Well-fitted Laboratories can be used for Research at any hours con- 
venient to Workers. Workshop for making Apparatus. Electric 
ae for Experiments.—‘’ T.,” 9 Heathcote Street, Gray’s Inn Road, 





CURATORSHIP, or similar Appointment, 


required in Local or Private Museum. Good References.—Address, 
B. W. Priest, 21 Elgin Avenue, W. 


Z COACHING 


CHEMISTRY, PHYSICS, and BIOLOGY. Practical and Theoretical. 

‘or all Examinations. Small Classes or Private Tuition. Well- 

equipped Laboratories. Practical Forensic Medicine. D. P. H., &c.— 
““R. C.,” 9 Heathcote Street, Gray’s Inn Road, W.C, 











MICROPHOTOGRAPHY — Snow-crystals. 


—Photographs of Snow-crystals of various forms, or any single photo- 
graph of a good specimen, required before May 15, 1899.—For Par- 
ticulars, address the Hon. R. Russert, Haslemere, Surrey. 


MATRICULATION B.A. & B.SO. 


PREPARATION by CORRESPONDENCE and ORAL TUITION 
Ta I HOROUGHLY INDIVIDUAL SYSTEM. Fees based on success 
sired, 
The STAFF includes Graduates of Oxford, Cambridge, London, and 
oyal U niversities. 
WeNGLE SUBJECTS TAKEN: Latin, Greek, French, German 
ise, Eaaiish, Mathematics, Sciences, Logic, Psychology, Political 
onomy, &c. 
For Terms, Testimonials from successful Pupils, &c., address Mr. J. 
Cuartesron, B.A. (Lond. and Oxon.), The Burlington Classes, 27 
Chancery Lane, London, W.C 








ESTABLISHED 1890. TELEPHONE, 2529. 


E. W. ALLEN & CO., 
TYPE AND SHORTHAND WRITERS, 

: 39 Lombard Street, London, E.C. 
axnntite ame. Geological, Chemical, Medical, &c., carefully, quickly 
om. Rene y oes. Pe ne 3 and Stenographers sent out for temporary 
aad Moms ara : . a lows of the Royal and other Scientific Societies, 

ical Profession. Terms on application. 


(x) Graduate for County School, | 


‘MR. MURRAY'S NEW LIST. 


With upwards of 250 Illustrations, demy 8vo, 18s. 
| MARINE BOILERS: a Treatise on the 
Construction and Working of Boilers of all Classes, dealing 
more especially with Tubulous Boilers and the Results 
obtained. Based on the Work of M. BERTIN, Chief 
Constructor of the French Navy. Translated and Edited 
by LESLIE S. ROBERTSON, Assoc. M. Inst. C.E., 
M.I.M.E., M.I.N.A. With a Preface by Sir WILLIAM 
Wuirte, K.C.B., Director of Naval Construction to the 
Admiralty. [ Jest out. 
Crown 8vo, 6s. 


s 

THE FIVE WINDOWS OF THE SOUL: 
A PopuLar AccoUNT OF THE HUMAN. SENSES. By 
EDWARD HAMILTON. AITKEN, Author of ‘* The 
Tribes on my Frontier,” ‘‘ Behind the Bungalow,” ‘‘A 
Naturalist on the Prowl.” [Just out. 

With Map and Illustrations, demy 8vo. 

THE TEMPLE OF MUT IN ASHER: 
a Narrative of Excavations at Karnac, with an Account of 
the Discoveries made, and their connection with the History: 
and Religion of Egypt. By MARGARET BENSON and 
JANET GOURLAY. The Inscriptions and Translations 
by Percy E. NEWBERRY. [Nearly ready. 











Large 8vo, 6s. each. 

MR. MURRAY’S PROGRESSIVE SCIENCE SERIES. 

THE STUDY OF MAN. By Professor 
HADDON, D.Sc., M.A. Illustrated. 

THE GROUNDWORK OF SCIENCE. By 
St. GEORGE MIVART, M.D., Ph.D., F.R.S. (/zest out. 

RIVER DEVELOPMENT. By Professor 
I. C. RUSSELL. _ Illustrated. [/n a few days. 

EARTH SCULPTURE. By James Geikie, 
LL.D., F.R.S. Illustrated. [/n a few days. 


JOHN MURRAY, Albemarle Street. 
STUDIES MADE ON MONTE ROSA. 


LIFE OF MAN ON THE 
HIGH ALPS. 


TRANSLATED FROM 





THE ITALIAN OF 


ANGELO MOSSO. 


Numerous Illustrations and Diagrams, Cloth, 21s. 


**May be warmly recommended to all climbers.”’ 
—Daily Chronicle. 


LONDON : 
T. FISHER UNWIN, PATERNOSTER SQUARE, E.C. 


‘Will doubtless be received as a standard book of reference."-—Scotsman. 
**Likely to displace in popularity all similar productions.”—Liverpfool 


Mercury. 
Cloth, 21s. net.] THE OBSERVER’S {Half Morocco, 31s. 6d, net 


ATLAS OF THE HEAVENS. 


By W. PECK, F.R.A.S., F.RS.E. 


Thirty Star Charts (each 13} x o} inches) on a large Scale (about 5° Dec. 
to zinch). Whole Star Sphere shown: Positions for 1900. Magnitudes, down 
to 6°3, from most modern information. Nearly every Constellation com- 
plete in one Map. Catalogues of 1500 Double Stars, Clusters, and Nebulae 3. 
Chart of Moon, &c. Forty-three full-page Plates in all. 








Prospectus and Specimen Chart sent on receipt of Stamp for postage. 


GALL & INGLIS, 25 Paternoster Square, London; and Edinburgh. 
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CASSELL AND COMPANY'S 
ANNOUNCEMENTS. 


NEW WORK BY MR. R. KEARTON. 
Just Published. Price 6s. 


WILD LIFE AT HOME: 
How to Study and Photograph it. 
By RICHARD KEARTON, F.Z.S., 
Author of ‘*With Nature and a Camera,’’ “British Birds’ 


Nests,” &c. With REMBRANDT FRONTISPIECE and 
about 100 Illustrations from Nature by CHERRY KEARTON. 


BY THE SAME AUTHOR. 
WITH NATURE AND A CAMERA. With 


180 Pictures from Photographs by CHERRY KEARTON. 2IS. 


BRITISH BIRDS’ NESTS. How, Where, and 
When to Find and Identify Them. With nearly 130 
Illustrations from Photographs by C. KEARTON. IS. 


BIRDS’ NESTS, EGGS, AND EGG COL- 
LECTING. Illustrated with 22 Coloured Plates of Eggs. 
Revised and Enlarged Edition. 5s. 

Now Ready. Price 5s. 
MICHAEL FARADAY: 
His Life and Work. 
By Prof.SILVANUS P.THOMPSON, F.R.S. 


Forming a New Volume of 
THE CENTURY SCIENCE SERIES. 
CASSELL & COMPANY, Lrp., London, Paris, New York, 
and Melbourne. 





SCOTTISH PROVIDENT 
INSTITUTION. 


Heap Orrice: 6 St. Andrew Square, EDINBURGH. 
MUTUAL ASSURANCE with MODERATE PREMIUMS. 


The SURPLUS at last Division (1894) was £1,423,000, 
More than one half of the Members who died during the 
Septennial period were entitled to Bonuses which, not- 
withstanding that the premiums do not as a rule 
exceed the non-profit rates of other Offices, were on 
the average equal to an Addition of about 50 per cent, 
to the Policies which participated. 





Examples of Premium for £100 at Death, with Profits. 


AGE. 30° 35 | 40 
Durixc Lire, £2 1 6 |£2 610|£21 

25 Payments,, 2130/ 217 9| 3 
15 Payments, 3121| 318 0| 4 


49 £3 
4613 
58 4 


5 
14 
16 





*A person of 30 may secure £1000 at death by a yearly payment, 
during life, of £20 15s., which would in many Offices secure (with profits) 
£800 only. Or he may secure £1000 by 25 payments of £26 10s., deing 
thus free of payment before age 55. 


ACCUMULATED FUNDS, £10,500,000. 
Prospectus, with full information, on application. 


JaMEs GRAHAM WarTsON, Manager. 
LONDON OFFICE: 17 KING WILLIAM ST., E.C. 
J. Murr Leitcn, Secretary. 

















—_— 


THE 


CAMBRIDGE SCIENTIFIC INSTRUMENT 
CO., LTD. 


Works: CARLYLE ROAD, CAMBRIDGE. 


REDUCTION IN PRICE OF 
MICROTOMES. 
ROCKING MICROTOME, new pattern to cut 


flat sections with orientating object holder and_ razor, 

complete, £8 10s. (See illustration.) An object 12 mm. 

long can be cut into sections without re-adjusting the object 
holder. The tube holding the paraffin block 
is 30 mm. in diameter instead of 20 mm., as 
in the small Rocking Microtome. 


SMALL ROCKING MICROTOME, 
15s. 


Win 
\ 


sf 


£3 . > 
This is the original Cambridge Rocking 
Microtome, but improved in several details. 
Descriptive Pamphlet and Price List of the 
above, including other accessories for use in 
Section Cutting, Post free on application. 





RA DIO G 


NEW LIST NOW READY. 


TO BE SEEN AT 


sind at DOUBLE BULB 
TUBES. 
_ DOUBLE MERCURY BREAK. 


> Voltohm Installations. 


20-inch OUTFIT 
at work. 


Messrs. ISENTHAL, POTZLER, & CO. 


85 MORTIMER STREET, CAVENDISH SQUARE, 


LONDON, 


ww. 





65 111 


5611 
6911 


ayment, 
) profits) 
bey CLINE 


00. 


anager, 
E.C. 
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DINES’ PATENT PRESSURE PORTABLE ANEMOMETER. 








For many years the want has been felt of a PORTABLE ANEMOMETER, by means of which the actual Velocity and 
Pressure of the Wind could be quickly ascertained. This want Mr. W. DINEs, who is well known for his anemometrical experi- 
ments, has met by his PATENT PRESSURE PORTABLE ANEMOMETER. 


One scale of the instrument shows @rectly the actual velocity of the wind ; 
exerted in pounds per square foot. 


PRICE 


the other (not shown in the woodcut) the pressure 


The instrument is used vertically, with the nozzle pointing towards the wind. 


FULL PARTICULARS SENT ON APPLICATION. 


£3 10 0 


SCIENTIFIC INSTRUMENT MAKER TO THE ADMIRALTY AND ORONANCE, 


Tele; hic Address, 
“Escu ON, LONDON.”’ 


147 HOLBORN BARS, 


ADAM HILGER, 


OPTICIAN, 


204 STANHOPE ST., LONDON, N.W. 


MATER OF 





Astronomical Object-Glasses and 
Mountings. 

Glass Prisms of all Refractive 
Indices from 1°5 to 1°96. 

Quartz, Iceland Spar, Fluor Spar, 
and Rock-Salt Prisms and Lenses. 
Cell Prisms, Polarising Prisms 
and Tourmalines. 
3right Pointer, Shutter, and Fluor- 
escent Eye-pieces. 

Photomeasuring Micrometers. 

Abney’s Colour Photometer and 
Sector. 


Pritchard's Wedge Photometer. 

Secchi’s Disc Prisms. 

Spectroscopes for Laboratory, 
Stellar, or Solar Work. 

Direct Vision Pocket Spectroscopes. 

Symmetrical and Double Slits, and 
other requirements for Spectro- 
photometry. 

Micrometer Gauges, Spherometers, 
&c., &e. 

Quartz Slits with Microscopic 
Knife-edges, perfectly opaque to 
the extreme edge. 


Telegraphic Address—“ Spuericity, Lonvon.” 





RONTGEN TUBES WITH VACUUM 
REGULATOR. 


(PROF. ZEHNDER’S PATENT.) 
A GREAT SUCCESS! 
Sote AGENTS: 
WILHELM & CoO., 


rt & 12 WESTMORLAND BUILDINGS, ALDERSGATE STREET, 
LONDON, E.C. 


LONDON, E.C. — «:is°Bsiters. 
The GREATEST LANTERN NOVELTY in the MARKET 


AERIAL GRAPHOSCOPE 


(BRUCE’S PATENT), 
Showing Lantern Pictures in SPACE and BOLD RELIEF without 
a Screen, and weird Ghost Effects and Fairy Like Visions. 


Exhibited with enormous success at the Soirées of the Royal Society, the 
Royal Institution, Royal Photographic Society, Society of Arts, British 
Association, Crystal Palace, Birmingham and Midland Institute, &c. 

Supplied to Owens College, Manchester : Queen's Theatre, Manchester : 
Hermann’s Magical Entertainment, New York, &c. 

The A pe can be purchased "outright or let out on hire. Exhibitions 
can py é arranged at alt kinds of Entertainments, Soirées, Photographic 
Exhibitions, &c., with experienced Operators. 

The Inventor, Mr. Eric Stuart Bruce, M.A. Oxon., F.R.Met.Soc., 
is also prepared to accept Engagements for his Illustrated Lecture on the 


subject. 

The Instrument forms the most perfect method of illustrating the 
phenomena of Persistence of Vision to large audiences, introducing effects 
which are not visible in other instruments, such as the difference in intensity 
between real and incidental images, the gradual fading of incidental images, 
the curious multiplication phenomena, &c. 

For Prospectus, and imous compli ary criticisms of the entire 

London Press, apply to 


E. S. BRUCE, Esq., 19 CAMPpEN House Roan, 
KENSINGTON, LONDON, W, 


PHCENIX FIRE OFFICE 








| 9 LOMBARD ST., E.C., and 57 CHARING CROSS, S. Ww. 


ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 


Secretaries—W. C. MACDONALD and F. MACDONALD. 
LOSSES PAID OVER £20 ‘o00. coo. 


EXTRAORDINARY VALUE IN BALANCES. 
MESSRS. F. E. BECKER & CO. 


OFFER 


100 GRAMME 


BALANCE, 


Of their very best finish, as described 


on the other side, for 


£1:9:6 


W. & J. GEORGE, Litd., late 


F. E. BECKER & 60., 


WORKS—33-36 CAMBRIDGE STREET & 13-15. CRESCENT, BIRMINGHAM. 


BALANCE 
AGAT 


KNIFE EDGES 
& BEARINGS 
BEAM SUPPORT 
LEVELLING SCREWS 
PLUMB LINE 
EXTRA HOOKS 
For Specific Gravity Expts. 


SENSITIVE to 1 MILLIGRAMME 


£1:9:6 
33-37 HATTON WALL, | ANTON 


HATTON GARDEN, 
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W. G. PYE & CO. WATKINS & DONCASTER, 


Physical & Physiological Instrument Makers, Pag arn me 
30 ST. ANDREW’S STREET, CAMBRIDGE. CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS, AND ALL BRANCHES OF 
STUDENTS’ WHEATSTONE NATURAL HISTORY. 
SPECIAL SHOW-ROOM FOR CABINETS. 




























BRIDCE BOX. i_ pom Wi send for detailed Catalogue (66 pp.), Post free on 
application. 
Aggregate 12,220 ohms N.B.—For Excellence and Superiority of Cabinets and 
i y . Apparatus, references are _ permitte to distinguished 
Guaranteed tor in 500. | Patrons, Museums, Colleges, &c. 
Platinoid Wire. A LARGE STOCK OF INSECTS AND BIRDS’ EGGS. 





ia | Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
Price £9 10s. with true natural surroundings. All Books and Publications on Natura) 


IMPROVED. REFLECTING GALVANOMETER, History supplied. 
for use with above, any resistance to 2000 ohms, £3. 3 6 STRAN Db, LONDO N, W.C. 


Galvanometer Shunts, Galvanometer Lamps and Scales, ive Doors from Charing Cross.) 


Keys, Single Coils, Batteries, &c. ei 
Reliable Apparatus at low prices for teaching Mechanics, | : N t pr A L 0 G y. 


Hydrostatics, Heat, Optics, Magnetism and Electricity, as 











supplied to many of the leading Technical Institutes and SECOND-HAND CABINETS. 

Organised Science Schools. Two extremely well made solid Mahogany Cabinets of eonty- -two 
Drawers, in three Tiers ; inside measurement of Rta 17} X 13} X 3 

Lists Free on epplication. Physiological List in preparation. The doors have an Open Brass Framework, with Red Silk Backing. 


C0SS0 X-RAY TUBES With os™™™2"¢ SAMUEL HENSON, 97 REGENT STREET, LONDON, W. 


— as supplied to J. Mackenzie Davidson, TO sc | EN Cc E LECTU R E RS. 
f HUGHES’ MOTO-PHOTOSCOPE FOR LIVING PICTURES. 


- THE MOST PERFECT. 
67 FARRINGDON —_$_ ZS No SnuTTer, therefore no Flickering. Superb Mechanism. 
The Moto-Phote Camera q4 taking the Pictures. Illustrated Lists, 2d. 
See Mr. HuGues’ PATENT COMBINATION OPTICAL LANTERN, 
&c. Miniature Triple etl constructed for B. J. MALDEN, Esq. ; great 


ROAD, E.C. 
MERCURY PUMPS, 
guesses. New Oxyhydrogen Microscope. Science Lanterns for’ Class 


EXPERIMENTAL AND \ENTIFI A . w atior Mag Results. Docwra Triple, Prize Medal, 
= S _ASe ene. Highaet Avaed. Supplied to the Royal Polytechnic Instituticn, Dr.H. Grar- 


ALBERT EDWARD J Al M RACH | Siitace tanterss, ‘The Universal Lantera * Se Sc, Peeent Famphenes 













ACTUAL MAKER, 
















(Late CHARLES JAMRAC Portrait Combination front Lenses, 18s. » Marvellous value. Science 

NATU RALIST, Lecture Sets. Novelties. The Lantern Kal leid Ch Lantern 

Outfits in the World. Grandly Illustrated Catalogue, over 180 choice En- 

180 ST. GEORGE STREET EAST gravings, 6d. ; Posta: age, 3d. List of 300 Lecture Sets, Science Subjects, 
Implements of Savage Warfare Idols, Sacred Masks, Peruvian Pottery, aad Views, &c., "6d. ; ostage 2d. Pamphlets Free.—W. C. HUGHES, 













Netsukis China, Lacquers, Gongs, Shells, and other Curios. SPEcIALIsT, Brewster House, 82 Mortimer Road, Kingsland, N. 


“OPTIMUS” MAGIC LANTERNS *"= ror DRAWING ROOM > LECTURE HALL. 


Limelight may be adapted without alteration at an extra cost of 13s. 


Each Magic Lantern is efficient for Exhibitions. The Lens gives crisp definition, being a superior Achromatic Photographic Combination with racx and 
pinion. It is fitted to a telescopic lengthening tube, so gaining increased focal accommodation. The Condenser is composed of two plano-convex lenses of 
4 inches diameter. The refulgent lamp has 3 wicks, yielding a brilliantly illuminated picture. Each is complete in Box. 


LANTERN 
PHOTOS. 
Plain, 1/- 
Coloured, 1/6. 


















30/- 


All Accessories 
at reasonable 























. prices. 
Student’s LANTERN 
; P : , — y Body, 
Superior Semnee | (to take demonstrat- | Russian Iron Body, Educational LANTERN, Mahogany y 
Metal Body. ing tank) with | Brass Sliding Tubes. bom Fog id | CATALOGUE Sliding ‘fates, 
| Brass Sliding Tubes. ! TAGS SHENG, + Cyes. | Post Free. s 4 





PERKEN, SON & RAYMENT, *sotsorm cincus” LONDON. OPTIMUS.’ 
X-RAY APPARATUS. 


Wagg’s Patent Operating Specialty, arranged for Hospital use, with new method of 
Radiography and LOCALIZATION, by which the accurate position of a foreign 
body can be more quickly determined. 


HARVEY & PEAK. 


SOLE MANUFACTURERS, 
56 CHARING CROSS ROAD, LONDON, W.C. 
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C. E. MULLER « 60., 


- MANUFACTURERS. OF 
CHEMICAL AND PHYSICAL APPARATUS, 
X-Ray Tubes, Argon and Helium Spectrum Tubes 
Special Apparatus for Research, Chemical 
Thermometers, &c., &c. 


; NEW 
GEISSLER 
TUBES. 


The Flowers ap- 


Natural Colours 
under the 
. Kathode Rays. 


AN ASSORTMENT KEPT IN STOCK. 





PRICE LISTS OF CHEMICAL 
APPARATUS ON APPLICATION. 


148 HIGH HOLBORN, | 


~ LONDON, W.C. 
BREWSTER, SMITH, & CO., 





6 CROSS STREET, FINSBURY PAVEMENT, E.C. | 


MANUFACTURERS AND IMPORTERS OF 


CHEMICAL AND SCIENTIFIC APPARATUS 


AND 


PURE CHEMICALS. 
Apparatus for School and Trade purposes. 





Finest Bohemian and Jena Hard Glass, also Cheap German 
Glass Goods, graduated and verified Burettes, Pipettes, and 
c.c. Measures, Balances, Metric Weights, either separately or 
in Sets. 


Our New Test Tube Stands (Patent applied for) will hold any size Test 
Tubes, from $ to r} inch diameter. A great advantage over the ordinary 
Stands in use, which only: have }-inch holes. 


Lllustrated Price List of Chemical Apparatus, wherein New Apparatus 
will be found described, Post Free. 


SECOND-HAND MIGROSCOPES 
Special attention is drawn to a Brck high-class Binocular 
Microscope, with 14”, 3”, iy”, $”, and y5” immersion, and 
complete Apparatus. Price only 15 guineas for the whole 
Outfit, being only a fraction of original cost. Also many other 
Students’ Microscopes. 
ASTRONOMICAL TELESCOPES, £2 10s. to £120, in stock. 
Lists on A pplication. 
CLARKSON & CO., 28 Bartlett’s Buildings, Holborn Circus, E.C. 


OPTICAL & SCIENTIFIC INSTRUMENTS. 


Spectrometers, S pes, G s, Cathetometers, Optical 
Benches, &e., &c. Instruments for special purposes constructed to Clients’ 
own designs. Price List on application. 

W. WILSON (formerly Foreman at Messrs. ELLIOTT BRos.), 
56 Crogsland Road, Chalk Farm, London, N.W 
CONTRACTOR TO H,M. GOVERNMENT. 








pearing in their. 


J. H. STEWARD’S 
IMPROVED 
MICROSCOPE. 


Firm * 
Stand, 
Best 
Fine 
Adjustment. 


PRICES: 


Stand and Case, only 
£4 10s. ; 
or, complete with 
2 Eye-pieces, 
2/3 and 1/6 
Objectives, 
Double Nose-piece, 
and Iris Diaphragm, 
£7 10s. 


ILLUSTRATED 
CATALOGUE 
GRATIS. 





| J. H.-STEWARD, 
(408 STRAND; 457 WEST STRAND, W.C.; 
7 GRACECHURGH STREET, E.C., LONDON. 


£. FREDK. JACKSON & Co. 


(Late MOTTERSHEAD & CO.), 


|14 CROSS STRERT, MANCHESTER, 





Goods Entrance: 10 Half-Moon Street, 


LABORATORY FURNISHERS, 
CHEMICAL AND PHYSICAL 
APPARATUS 


Of every Description. 
Fine Chemicals, Volumetric Solutions, 
Plain and Stoppered Bottles, 


AND EVERY LABORATORY REQUIREMENT. 


Illustrated Catalogue of Apparatus, with Price Lis 
of Chemicals, free on application. 


Telegraphic Add “ APPARATUS, MANCHESTER.” 
Telephone Number— 2038. 


CARL ZEISS, — 


OPTICAL WORKS, JENA. 


London Branch : 
29 MARGARET STREET, REGENT 
STREET, W. 





Apparatus for estimation of sulphur in spent oxide. 








MICROSCOPES and ACCESSORIES 
—For Bacteriology, Biology, Mineralogy and 
Student’s use. — Apochromatic, Achromatic 
Objectives.—Micrometers, &c. 

OPTICAL MBASURING INSTRU- 
MENTS.—Spherometers, New Crystal Re- 
fractometer, Butter-Refractometer for the rapid 
determination of the purity of Butter, Lard, and 
Glycerine. 

Note.—We do not make Theodolites. 
. Illustrated Catalogues, including new edition 

(1898) of Catalogue of Microscopes, free. Please 

state which vequired. 
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ATWoOooOD MACHINE. 


Gives Accurate Results, Small Space required, Fastens to Wall; Length 8 to 9 Feet, Electric Release, pas Platforms, Weights 
and Overweights, Balanced Wheel, Levelling Arrangement. Graduated, £3 15s.; not Graduated, £3 5s. (nett.) 


This Machine gives first-class results, and is to be depended upon. 
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WORKSHOPS OF RRIS P & O., Lro., 


CHEMICAL AND PHYSICAL APPARATUS MAKERS, BIRMINGHAM. 


CROSSLEYV’S 


GAS ENGINES. 





GREAT 
REDUCTION 
IN 
GAS 
CONSUMED. 


RECENTLY 


REMODELLED. 


a SSS 


° 
iva) 


Ss 
s 
2 


250 m/metres. 


Objectives. —Watson’s 


_ BK Cn 
CROSSLEZWT BR ENSHAW , MANCHESTER. 
3 ° 
ez : - 


pre- 


post free 


co 


6150 


14 5 
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Diagonal 


Specimens 
Foot.—Spread 7 
Stage.—Nelson 

Body Length—15 
MELBOURNE, 


are not damaged or 


ular Standard Stock, and 
jjustment —Watson 


Improved 


em at the exceedingly 
posit. 


to effect a reduction in 
king approximately in 


-piece. « 


in. 


pe, with one eye- 
Oil Immersion 


jects 
5 


scope, fitted as in 
illuminator with 


rigidity. 
, 1-6in., and choice 
Set X., with the addition of a second 


Fine Ad 
-—Tripod 


As material has from tir 
y 3 


prise a portion of WaTson 
gical, and numerous 


BRANCHES : 
AUSTRALIA, 


16 FORREST ROAD, EDINBURGH. 


PRICES. 
78 SWANSTON STREET, 


form 
Microsco) 


od. each, 


quence taken place, and Watson 
They comprise Diatomacez, Botanical, Geological, 


40,000 first-class Specimens, 
W. WATSON & SONS 
(Established 1837), 


13 High Holborn, London, W.C. 


” 


1°25N.A., and Watson's new 


and Abbe 


W. WATSON & SONS’ NEW 
"For BACTERIOLOGY — Fram” 


Microscope, complete as in Set XI., with 


of rin., }in., or jin., complete in maho- 
the addition of 1-z2Iin. 


gany case 


7 XL— Fram” Mier 
dust-proof Triple Nose-piece,in mahogany 


Iris Diaphragm, complete in mahogany 
case 
case 


ASSORTMENTS FOR SELECTION. 
Ser XII. 


An assortment of these Slides will be sent for selection 


on receipt of reference or cash de 
, affording absolute 


horse-shoe pattern, 33 b 
piece, two objectives, 


eyepiece, 
Objective. 


STOCK-TAKING SURPLUS SALE 
MICROSCOPIC OBJECTS. 
“FRAM” MICROSCOPE. 

A HIGHEST-CLASS MICROSCOPE AT A VERY 


By WAtsON & Sons, at 6d. and 9d. each. 


Sons have decided to offer th 
low prices of 6d. and 


numbers. 
[ODERATE COST. SPECIAL FEATURES: 


Coarse Adjustment.—Watson’s 


Watson's Catalogue No. 3 is a Classified List re 
Rackwork and Pinion. 


enting a Stock of 


on application. 


Sreciat Novre.—These ob 
Mirrors.— Plane and Concave. 
Parachromatic Series, all wor 
focus when revolved on a nose 


These objects com 


Sons’ regular Stock. 
er X.— Fram 


a 


time been procured, large numbers of Slides have been 
prepared and put into Stock. A considerable accumula- 
tion has in consec 

Anatomical, Entomolo; 

of general interest. 

of poor quality, but of our reg 

ordinarily sell at 1s., 1s. 6@., and 2s. each. 

well-known Lever 

m/metres, with draw-tube extended 


inches 


NEW STIGMATIC LENS. 


SERIES Il. 7/6. 
BRITISH DESIGN AND WORKMANSHIP. 
Is the best All-round Lens for either Professional or Amateur use. 

Each lens will give perfect definition with fud/ aper/ure to the extreme corners of the plate 
it is sold to cover ; with smaller stops it will cover at least two sizes larger, giving perfect sharp- 
ness all over the plate, and thus becoming a Wide-angle lens of the highest excellence. Either 
combination may be used separately, giving foci of about 1} and 2 times the length of that of 
the lens when used intact. The. advantage of thus being able to choose the best point of view, 
irrespective of distance, will be at once apparent to the artistic worker. 

EQUIVALENT TO FOUR LENSES AT THE PRICE OF ONE. 


Eleven Sizes are now ready from 3} to 18 inches eq. focus. 


“CATALOGUE OF HIGH-CLASS CAMERAS AND LENSES, POST FREE. 


J, H. DALLMEYER, Ltd, 25 NEWMAN STREET, OXFORD STREET, LONDON, W. 


“ . . . - % blished by MACMII.LAN 
i rmted by KicHarp CLay anv Sons, Limitep, at 7 & 8 Kread Street Hill, Queen Victoria Street, in the City of London, and pu 
axp Co., Limite, at St. Martin’s Street, London, W.C., and lug MacmiLLan Company, 66 Fifth Avenue. New Vork.—Tuurspay, Dec. 15, 1898 
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j THE “NEWTONIAN” 
UNIVERSAL SCIENCE LANTERN 


(IVES & NEWTON'S 
PATENT). 





Complete for Slides, Microscopic Objects, and Spectra. 
Price £18 


For Lecturers on Light, Colour, and Colour Photography, &c. 
Sole Makers: NEWTON & CO., 3 FLEET STREET, LONDON. | 


SHORT BEAM BALANCES. 


CHEAP, QUICK-ACTINC, 
ACCURATE, 

KNIFE EDGES AND PLANES OF AGATE 
Compensating Stirrup 
Suspenders. 

To carry 200, __—+500 grammes. 

Price £7. £9 Qs. 
ASSAY BALANCES. 
ALUMINIUM Beams. 

5 Grammes in each Pan. 
Indicate » m.g. 

£10 10s. and £7. 
CHEMICAL BALANCE. 

ALUMINIUM BEAM. 
New design Sliding Rider. 
To carry 100 250 grtas. 
Indicates ts ys ™.g. 
_ £8 15s. _ £10 10s. 
WRITE for BALANCE CA TALOGUE 


JOHN J. GRIFFIN & SONS, L 











20-26 SARDINIA STRHET, LONDON, W.C. 


NALDER BROS. & CO., Lt. 
LONDON. 
- 2. ow 
THOMSON 


REFLECTING 
GALVANOMETER. 


5000 OHMS RESISTANCE. 
VERY SENSITIVE. 
PRICE 
£9 10 Oo 
Write for CATALOGUES. 
: Cable Address: 


SECOHM, LONDON. 
No Agents in U.S.A. 


This Instrument delivered Free anywhere in U.S.A. 
for 360 C.0.D. 


CHRISTMAS PRESENTS. 





NEGRETTI & ZAMBRA’S 


TRAVELLER'S SCIENTIFIC COMPANION. 


Aneroid Barometer with Altitude Scale, Compass with Patent Dial and 
Thermometer for Air Temperatures (or a Clinical Thermometer may 
substituted). An excellent Present for Officers on Foreign Service. 


PRICE £4 10s. to £7 10s. 

Can also be had Mounted in either Gold or Silver Cases. 
“Special” Illustrated Price List of Instruments, suitable for 
Presents, free by Post to all parts of the World. 
NEGRETTI & ZAMBRA,, 
SCIENTIFIC INSTRUMENT MAKERS TO THE QUEEN, 

38 HOLBORN VIADUCT, E.C. 
BrancHEs—45 CORNHILL, and 122 REGENT STREET, London. 





# 
{ 
F 


~aer 


a 


NATURE 


| DECEMBER 22, 1898 





CHRISTMAS LECTURES. 
ROYAL INSTITUTION OF 
GREAT BRITAIN, 


ALBEMARLE STREET, PICCADILLY, W. 


Sir Rosert Bait, D.Sc., LL.D., F.R.S., will on Tuesday next 
«December 27), at Three ° "clock, begin a "Course of Six Lectures (adapted to 
a Juvenile Auditory) on ‘‘ Astronomy.” 

Subscription (for Non-Members) to this Course, One Guinea (Children 
under Sixteen, Half-a-Guinea); to all the Courses in the Season, Two 
Guineas. Tickets may now be obtained at the Institution. 


UNIVERSITY COLLEGE, LONDON. 
BOTANICAL DEPARTMENT 


A Course of about Thirty-three Lectures, with Practical Demonstrations, 
on “‘ THE MorPHOLOGY AND HiIsTOLOGY OF THE VASCULAR SysTEM” (one 
of the alternative special Subjects for the B.Sc. Honours Examination in 


Botany, 1899, of the University of London) will be given by the Assistant | 


Professor, Mr. A. G. TANSLEy, during the Second Term (January to March, 
18 
farticulars may be obtained from 


T. GREGORY FOSTER, Acting Secretary. 


THE GRAHAM MEDAL, to be awarded 


for Original Research in any branch of Chemical Science, is now open 
to competition. 
Information regarding the conditions under which the Award will be 
made, can be had on application to the Secretary of the Philosophical 
Society of Glasgow, 207 Bath Street, Glasgow. 








UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE. 


ASSISTANT LECTURER AND DEMONSTRATOR IN 
PHYSICS. 


The Council is prepared to Appoint an Assistant Lecturer and Demon- 


strator in Physics, at a Salary of £120 per annum. 


Applications, together with Testimonials (which need not be printed), to 


be sent to the undersigned on or before January 5, 1899. 


J. AUSTIN JENKINS, B.A., 


Secretary and Registrar 
University College, Cardiff, 
December 8, the data 


MASON UNIVERSITY ‘COLLEGE, 
BIRMINGHAM. 
LECTURESHIP IN MATHEMATICS. 


The Council invite applications for the above appointment. 
Applications, accompanied by Testimonials, should be sent to the under- 
signed, not later than Monday, the 2nd of January, 1899. 
The Candidate elected will be required to enter upon his duties as soon 
as possible after January 17th, 18 
Further particulars may be obtained from 
GEO. H. MORLEY, Secretary. 


UNIVERSITY OF ST. ANDREWS. 


The University eon ~~) St. Andrews will, at a Meeting to be held on 
January 24. prox.. Ap) for a period of two years, as from January 1, 
1899, an ADDITIO AL EXAMINER for Graduation in the subject of 
CHEMISTRY. 

Further information may be obtained from Mr. C. S. Grace, W.S., 
Secretary of the University Court, with whom Applications, with Testi- 
monials, may be lodged until 14th prox. 

St. Andrews, December 1898. 


BRUNT’S TECHNICAL SCHOOL, 
MANSFIELD. 


An ASSISTANT MASTER is Required after Christmas at the above 
School of Science. It is essential that Candidates should be qualified under 
the Department of Science and Art to teach Physics and Mathematics, and 
to take charge of the Physical Laboratory and Apparatus. 

Salary, from £80 to £90 per Annum. 

Apply at once, stating experience, with copies of recent Testimonials, to 

C. E. STACEY, B.A.,B.Sc., Head Master. 


SHEFFIELD SCHOOL BOARD. 


PRINCIPAL required for the Centre Classes for Pupil Teachers, to be 
carried on in new buildings which will shortly be completed. Salary, £300 
per annum, rising by biennial increments of £20 to £400. Personal canvass 
will disqualify. Forms of application, which should be returned before the 
16th day of January, 1899, may be had from 

JNO. F. MOSS, Clerk, 


School Board Offices, Sheffield, 
December 19, 1898. 











PROFESSOR OF ENGLISH AND 


PHILOSOPHY.—Wanted for the South African College, Capetown. 
Salary £500, with a possible increase of £100. £50 allowed for passage 
money. Duties to commence on 1st February, 1899. Applications, 
with certificates as to qualifications and health, to be addressed 

“Caps,” Office of Nature, St. Martin's Street, "London, W.C., not 
later than rst January. 


THE ELECTRICAL 
AND 
GENERAL ENGINEERING COLLEGE, 


AND 
EXPERIMENTAL ENGINEERING 


WORKS, 
2 and 4 PENYWERN ROAD. EARL’S COURT, 
LONDON, S.W., 


Trains Students for Electrical, Mechanical and Mining Engineering. 
Develops Electrical and Mechanical Patents. 
Constructs Experimental and Special Machinery and Models to 





| Specification. 





MATRICULATION B.A. & B.Sc. 


PREPARATION by CORRESPONDENCE and ORAL TUITION 
on a THOROUGHLY ? INDIVIDUAL SYSTEM. Fees based on success 
if desired. 

The STAFF includes Graduates of Oxford, Cambridge, London, and 
Royal Universities. 

SINGLE SUBJECTS TAKEN: Latin, Greek, French, German, 
Italian, English, Mathematics, Sciences, Logic, Psychology, Political 
Economy, &c. 

For ‘Terms, Testimonials from successful Pupils, &c., address Mr. J. 
CuHARLEsTon, B.A. (Lond. and Oxon.), The Burlington Classes, 27 
Chancery Lane, London, W.C 


LONDON BRANCH at 

a 24 CHANCERY LANE, W.C. 
Tuition by JOHN GIBSON, M. nd (First Class, Camb.), and G. LOLY, B.A. 
(First as London), for all Public Examinations. Special Instruction 
in Scientific Agriculture for successful practical Agriculture and Forestry 
in the British Islands or the Colonies; also in Geology, Botany, &c., 
Practical. Chemical, and Physical Laboratories. The ‘‘State Corre- 
spondent” and Higher Examination Journal gives up-to-date particulars 
of all the leading C.S. and other Examinations. Price 2$d., post free. 
Prize of One Guinea for competition each month; Special Prize of Five 
Guineas each June and December. 


COACHING. 


CHEMISTRY, PHYSICS, and BIOLOGY. Practical and Theoretical 
For all Examinations. Small Classes or Private Tuition. Well 
equipped. Laboratories Practical Forensic Medicine. D. P. H., &c.— 

*R. C,” 9 Heathcote Street, Gray's Inn Road, w.c. 








| CURATORSHIP, or similar Appointment 


required in Local or Private Museum. Good References.—Address. 
B. W. PRENeT, 21 High Avenue, W. 


| RESEARCH, CHEMISTRY, & PHYS ICS. 
—Well-fitted rah at oe can be used for Research at any hours con- 
venient to Workers. Workshop for making Apparatus. Electric 
——_ for Experiments.—‘* T.,” 9 Heathcote Street, Gray's Inn Road, 





ESTABLISHED 1890. TELEPHONE, 2529. 


E. W. ALLEN & CO., 
TYPE AND SHORTHAND WRITERS, 
39 Lombard Street, London, E.C. 
Scientific MSS., Geological, Chemical, Medical, &c., carefully, quickly, 
and intelligently copied. Typists and Stenographers sent out for temporar 
work. References to Fellows of the Royal and other Scientific Societies, 
and Members of the Medical 4 Pegpeaien. Terms on application. 





(LOISETTE’S SYSTEM), 
THE SCHOOL OF MEMORY TRAINING, 
zo Berners St., Oxrorp St.; Lonpon, W. 
SCIENTIFIC DEVELOPMENT OF THE NATURAL MEMORY. 
The late Rd. A. Procror (Editor of Knowledge) said: ‘‘I have no 
hesitation in thoroughly recommending the system. 
Success aTExams. Minp WANDERING CuRED. SPEAKING WITHOUT 
Nores. “How to successfully study.all Branches of Science, Matue- 
matics, CLassics, &c. Prospectus post free on application to*the Secretary 
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The GREATEST LANTERN NOVELTY in the MARKET | 


IS THE 


AERIAL GRAPHOSCOPE 


(BRUCE’S PATENT), 


Showing Lantern Pictures in SPACE and BOLD RELIEF without 
a Screen, and weird Ghost Effects and Fairy Like Visions. 


Exhibited with enormous success at the Soirées of the Royal Society, the 
Royal Institution, Royal Photographic Society, Society of Arts, British 
Association, Crystal Palace, Birmingham and Midland Institute, &c 

Supplied to Owens College, Manchester : Queen's Theatre, Manchester ; 
Hermann’s Magical Entertainment, New York, &c. 

The Apparatus can be purchased outright or let out onhire. Exhibitions 
can also be arranged at all kinds of Entertainments, Soirées, Photographic 
Exhibitions, &c., with experienced Operators. 

Ihe Inventor, Mr. Eric Stuart Bruce, M.A. Oxon., F.R.Met.Soc., 
is also prepared to accept Engagements for his Illustrated Lecture on the 
subject. 

The Instrument forms the most perfect method of illustrating the 
phenomena of Persistence of Vision to large audiences, introducing effects 
which are not visible in other instruments, such as the difference in intensity 
between real and incidental images, the gradual fading of incidental images, 
the curious multiplication phenomena, 

For Prospectus, and unanimous cx 
London Press, apply to 


E. S. BRUCE, Esaq., 19 CamppneN House Roap, 
KENSINGTON, Lonpon, W. 


WATKINS & DONCASTER, 


NATURALISTS, 


AND MANUFACTURERS OF | 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS, AND ALL BRANCHES OF 
NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 
Call or send for detailed Catalogue (66 pp.), Post free on 


5 application. 

N.B.—For Excellence and Superiorit 
Apparatus, references are permitt 
Patrons, Museums, Colleges, &c. 


pli ary criticisms of the entire 














of Cabinets and 
to distinguished 


A LARGE STOCK OF INSECTS AND BIRDS’ EGGS. | - 


Birds, Mammals, &c., Preserved and Mounted by First-class Workmen | 
with true natural surroundings. All Books and Publications on Natural 
History supplied. 


36 STRAND, LONDON, W.C. 


(Five Doors from Charing Cross.) 


ZOOLOGICAL SPECIMENS FOR DISSECTION. 





All types required for Science Courses, perfect condition guaranteed. | 


The following are some of the chief forms, with prices : 

Scyllium, 10d. each ; 8s. doz. Sipunculus, 3s. to 4s. doz. 

Amphioxus, 9d. each. Echinus (large), 10s. doz. 

Astacus, 9d. each. Cucumaria (large), 1s. 4d. each. 

Anodon, 9d. each. Apus, 1s. each. 

Rana, 6d. each. Nebalia,; 1s. per tube. 
Gammarus, 1s. per tube. 
Scorpio, 1s. to 1s. 6d. each. 
Scolopendra, 1s. 6d¢ each. 
Aplysia, 8d. to 10d. each. 
Haliotis, 8¢. each. 

Loligo media, 10d. each. 
Mya, tod. each. 
Pedicellina, ts. per tube. 
Salpa, rs. 6d. per tube. 


Noctiluca, 1s. 3d. per tube. 
Grantia, 1s. 3d. per tube. 
Sycon, 1s. 3d. per tube. 
Medusoids, 1s. 3@. per tube. 
Aurelia, rod. each. 

Coryne, rs. per tube.’ 
Obelia, rs. per tube, 

Ascaris (large), 8a. each. | 
Cerebratulus, 1s. 6d. each. | Ascidia, 8d. each. 
Nereis, 6d. each. | Raia, rs. to 2s. 6d. each. 
Arenicola, 6d. each. | Lacerta, rod. each. 
Sagitta, 1s. per tube 


REDUCTION ON LARGER QUANTITIES. 


JAMES HORNELL BIOLOGICAL STATION, JERSEY. 
TRILOBITES 


From the Upper Silurian of Dudley. 
Phacops caudatus, 1s. 6d. to 15s. Phacops Downingiz, rs. 6d. to 5s. 
Acidaspis coronata, 2s. to 4s. Encrinurus variolaris, 1s. 6d. to 
Calymene Blumenbachii, 5s. 38. 6d. 
125. 6d. Homolonotus, 3s. 6d. to 7s. 
A few Upper Silurian Crinoids, Corals, and Brachiopods. 


COLLECTIONS TO ILLUSTRATE GEOLOGY AND 
PHYSIOGRAPHY. 


Catalogues Post Free. 
THOMAS D.- RUSSELL, Mineralogist, 





to 





The Moto-Photo Camera for taking the Pictures. 


| success. 


| Portrait Combination front Lenses, 183. 6¢d., Marvellous value. 


| gravings, 6d.; Post: 





78 NEWGATE STREET, LONDON, E.C. 


J. SWIFT & SON 


(SPECIALLY APPOINTED TO THE WAR OFFICE). 
1/12” APOCHROMATIC, Oil 
m. N ie 


Im VA. 1°40. «.. = rice 
NEWLY-COMPUTED PAN- 
APLANATIC, 1/12” Oi! Imm. 


Minimum N A. 1°30. Price 


NEWLY-COMPUTED :/8” Oil 


Imm N.A. 1°26. rice 
MICROSCOPBS, complete with 

Two Objectives, Ocular and Iris 

Diaphragm, in Cabinet, from ne 6 5 
SWIFT-IVES CAMERA 

LUCIDA ... ine , Price 13 


For Particulars and Prices of Microscopes, 
apply 
UNIVERSITY OPTICAL WORKS, 
81 TOTTENHAM COURT ROAD, W. 


W. G. PYE « Co. 


Scientific Instrument Makers, 


30 ST. ANDREW’S STREET, 
CAMBRIDGE. 


Apparatus especially adapted for 
Teaching Purposes at Moderate 
Prices. 


PRICE LISTS FREE ON 
APPLICATION. 


TO SCIENCE LECTURERS. 


REFLECTING 
GALVANOMETER, £3 


HUGHES’ MOTO-PHOTOSCOPE FOR LIVING PICTURES. 


THE MOST PERFECT. 

No SnutTer, therefore no Flickering. Superb Mechanism. 
Lllustrated Lists, 2d. 
See Mr. Hucues’ PATENT COMBINATION OPTICAL LANTERN, 
&c. Miniature Triple Lantern constructed for B. J. MALDEN, Esq. ; great 
New Oxyhydrogen Microscope. Science Lanterns for Cla:s 
Demonstration. Magnificent Results. Docwra Triple, Prize Medal, 
Highest Award. Supplied to the Royal Polytechnic Institution, Dr.H.Grat- 
TAN Guinness, Madame Ape.ina Patti, &c., &c. Patent Pamphengos 
Science Lanterns. The Universal Lantern 4-inch Condensers. 4-wic —— 

dence 
Lecture Sets. Novelties. The Lantern Kaleidoscope. Cheapest Lantern 
Outfits in the World. Grandly Illustrated Catalogue, over 180 choice En- 
e, 3d. List of 300 Lecture Sets, Science Subjects, 
Views, &c., 6d.; Postage 2d. Pamphlets Free.—W. C. HUGHES, 
SpEcIALIsT, Brewster House, 82 Mortimer Road, Kingsland, N. 


COSSO 


ACTUAL MAKER, 
67 FARRINGDON 
ROAD, E.C. 
MERCURY PUMPS, 

EXPERIMENTAL AND SCIENTIFIC GLASS - BLOWING. 


X-RAY TUBES osmium = triaium 
Anodes as supplied to J. Mackenzie Davidson, 
Esq. 


_—_ Za 





- MINERALOGY. 


SECOND-HAND CABINETS. 


Two extremely well made solid a of Forty-two 
Drawers, in three Tiers ; inside measurement of Drawers. 17} x 13} x 3. 
The doors have an Open Brass Framework, with Red Silk Backing. 


SAMUEL HENSON, 97 RECENT STREET, LONDON, W. 
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D AVENPORT- STEWARD 
UNIVERSAL | 
ARC 


LAMP 


FOR 
HIGH-CLASS 
OPTICAL 
PROJECTIONS, 


£5 5s. 


either Direct 
or Alternating 
Currents. 


SELUSTRATER, Ae OF OPTICAL LANTERNS 
APPARATUS POST FREE. } 


X-RAY APPARATUS. 


_ wv. H. STEWARD, 
406 STRAND; 457 WEST STRAND, W.C.; 
"T GRACECHURCH STREET, £.C., LONDON. 


CARL ZEISS, 
OPTICAL WORKS, JENA. 


London Branch : 
29 MARGARET STREET, REGENT 
STREET, W. 


A A AO A A OO. i ay. tn. te, Mn th 


‘CROMPTON & CO., Limren, 


MICROSCOPES and ACCESSORIES | 


—For Bacteriology, Biology, Mineralogy and 
Student's use. — Apochromatic, 
Objectives.—Micrometers, &c. 


Achromatic | 


a 


ROSS, Ltd., 
MANUFACTURING OPTICIANS. 


COMPLETE NEW CATALOGUE 
now Ready. Will be sent to any part of the 
world on application. 


SECTION I. 


Contains full Particulars and Prices of 
Photographic Lenses and Shutters. 
Field, Studio, and Process Cameras. 
New Hand Cameras. 

Ross’ Photographic Apparatus of every kind. 
Ross’ Science, Projection and Enlarging 


Lanterns. 
SECTION II. 


Contains full Particulars and Prices of 
Ross’ Microscopes and Objectives. 
Ross’ Sporting and Naval Telescopes. 
Ross’ Field, Marine, and Opera Glasses. 
Ross’ Barometers, Thermometers, &c. 
Ross’ ms Baebes and Serres. &e., &e. 








Ross’ 
Ross’ 
Ross’ 


‘ROSS, Ltd., Opticians, 
11 NEW BOND STREET, LONDON, w. 


(CorNER OF Brook SrREET), 
And 31 COCKSPUR STREET, CHARING CROSS, S.W. 
MANUFACTORY—CLAPHAM COMMON. 
ESTABLISHED 1830. 





——— ~~ ee we oe wee we we eS wre we 








ELECTRICAL ENGINEERS, 


THRIPLANDS,” 
| Laboratory COURT, } LONDON, wW. 





| TRAINING INSTITUTIONS supplied with 


OPTICAL MEASURING INSTRU- _ any description of ELECTRICAL 


MENTS.—Spherometers, New Crystal R 


fractometer, Butter-Refractometer for the rapid | | 


determination of the purity of Butter, Lard, and 
Glycerine. 
Nore.—We do not make Theodolites. 


Tilustrated Catalogues, including new edition | 


ad (1898) of Catalogue of Microscopes, free. Please 
state which required. 


ra ‘GALLENKAMP & CO., 


19 & 21 SUN STREET, FINSBURY SQUARE, 
LONDON, E.C. 


(HEMICAL AND BACTERIOLOGICAL APPARATUS OF 
EVERY DESCRIPTION. 

JENA GLASS BEAKERS AND FLASKS AT 
REDUCED PRICES. 
STANDARDIZED BURETTES AND OTHER 
GRADUATED INSTRUMENTS. 
LABORATORY FURNISHERS. 
LARGE STOCK FOR SUPPLY WHOLESALE & EXPORT. 


Write for Catalogue of 500 fully illusirdted. pages ; one, of 
the most complete Lists published. 











| 


| 





PLANT, INSTRUMENTS, 
and APPARATUS. 


Experimental DIRECT and 

ALTERNATING 
CURRENT SETS. 
WRITE FOR 


PRICE 
LISTS, &c. 


PRICE 


£35 
CROMPTON 


(CLASS II.) 
POTENTIOMETER 


As supplied to CENTRAL STATIONS, 

TRAINING INSTITUTIONS, &c., under 

PRIVATE, MUNICIPAL, and GOVERNMENT 
control. 


LIBERAL DISCOUNTS. 


PLEASF ADDRESS ALL INQUIRIES AS ABOVE 
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DINES PATENT PRESSURE PORTABLE ANEMOMETER. 


TENT PRESSURE wl — METER 
ASELL bo 











For many years the want has been felt of a PORTABLE ANEMOMETER, by means of which the actual Velocity and 
Pressure of the Wind could be quickly ascertained. This want Mr. W. Drinks, who is well known for his anemometrical experi- 
ments, has met by his PATENT PRESSURE PORTABLE ANEMOMETER. 

One scale of the instrument shows 7rectly the acfual velocity of the wind ; the other (not shown in the woodcut) the pressure 
exerted in pounds per square foot. The instrument is used vertically, with the nozzle pointing towards the wind. 

FULL PARTICULARS SENT ON APPLICATION. 
PRICE ve . . &3 10 0 
i. CASELLA, 
SCIENTIFIC INSTRUMENT MAKER TO THE ADMIRALTY AND ORONANCE, 


ewcvtarton, oxox” 147 HOLBORN BARS, | LONDON, E.C. oe 


SCIENCE GOSSIP. THE SCIENTIFIC ROLL. 


ESTABLISHED 1865. Climate: Baric Condition. To be completed in Sixteen Numbers. 


AN ILLUSTRATED MONTHLY RECORD OF NATURE, Conducted by ALEXANDER RAMSAY. 
COUNTRY LORE, PHYSICAL AND APPLIED SCIENCE. Prospectuses and Subscription Forms Free by Post on application to the 
Edited by Joun T. CarriNGTON, assisted by F. WinsToNE. Publishers. A few of Nos. 1 to 12 still in print, price ts. each. 
Selection from the Contents of the January 1899 Number :—British Fresh- | THE GEOLOGICAL TIME PAPERS AND CHARTS. 
water Mites, genus Curvipes (i//ustrated), by C. D. Soar, F.R.M.S.— No. 1. The ‘ R” Geological Time Scale, price r¢. Nos. o to 3 Charts 
Lepidoptera in Essex (Butterflies), by F. G. Whittle.—New Physical 3d. each. Post free rd. extra. Now ready. 


Apparatus (/¢Zustrated), by James Quick —Rainbow Wonders at Winder- - sf ae 
mere.—Pleistocene Beds of Lower Thames, by A. S. Kennard.—Armature London: O'DRISCOLL, LENNOX, & CO., Printers and Publishers, 


of Helicoid Landshells (//ustrated). by G. K. Gude, F.Z.S.—Flotation 10 & 12 Elephant Road, ‘Elephant and Castle. 
of Foraminifera, by A, Earland.—A Naturalist in South-East Europe, by oo 
Malcolm Burr, F.Z.S.—Instinct—Carnivorous Plants a by R. "For r: *hotography, Unsurpassed for fine definition. 


Dickson-Bryson, B.A.—The Planet Mars (illustrated), by F. C. Dennett. 

—Notes on Microscopy, Astronomy, Science Abroad, Books to Read, 

Notices of Societies, Exchanges, &c. OKE ES 
SIXPENCE MONTHLY. 


Subscriptions, 6s. 6a. per annum, post free throughout the world ; or it 
may be ordered through any Bookseller. TAYLOR, TAYLOR, & HOBSON, 
New OFFICE: 110 STRAND, Lonpon, W.C. Slate Street Works, Leicester; 
and 10 Charing Cross Road, London. 


TH E sc IE N TIFIG ROLL Ask for the Cooke Booklet. 
AND MAGAZINE OP SYSTEMATIZED NOTES. | OPTICAL & SCIENTIFIC INSTRUMENTS, 


each Spectrometers, Spectroscopes, Goniometers, Cathetometers, Optical 
THIS WORK IS IS A VALUABLE Benches, &c., &c. Instruments for special purposes constructed to Clients’ 


GUIDE, BIBLIOGRAPHY, AND INDEX TO SCIENCE. | 2”? designs. Price List on apptication. 
’ : W. WILSON (formerly Foreman at Messrs. ELLIOTT Bros.) 
=~ work, now in course of publication, embraces : 56 Crogsland Road, Chalk Farm, London, N.W. 
A Bibliograthy classified according to subjects arranged (1) according CONTRACTOR TO H.M. GOVERNMENT. 
to the year of publication, and (2) alphabetically under each year according 


roses of the author ; each item has its distinctive number for reference ‘ PH NIX FI RE ; OF F ICE ‘ 


An Jndex, which, although arranged alphabetically, is classified in 9 LOMBARD ST.., E.C., and 57 CHARING CROSS, S.W. 


groups more than is usual in an index, the object being to render it possible, ~ 
at some future time, to amalgamate the various subject indexes into one ESTABLISHED 1782. 

general classified index. MODERATE RATES. ABSOLUTE SECURITY. 
‘ ¥. moyen tan “oe of uate grouped pogeee to their rela- ELECTRIC LIGHTING RULES SUPPLIED. 
ions ip to each other © aim of the whole is to enable any person LIBERAL LOSS SETTLEMENTS 


engaged in scientific research to find the information he seeks with a minimum 
expenditure of trouble, time and cash. F PROMPT PAYMENT OF CLAIMS. 

end for a prospectus, &c., to A. RAMSAY, SecreTaries—W. C. MACDONALD and F. B. MACDONALD. 
4 Cowper Road, Acton, London, Ww. LOSSES PAID OVER (£20 .000,°COO. 











THE 


CAMBRIDCE SCIENTIFIC INSTRUMENT 
CO., LTD. 


Works: CARLYLE ROAD, CAMBRIDGE. 


REDUCTION IN PRICE OF 
MICROTOMES. 
ROCKING MICROTOME, new pattern to cut 


flat sections with . oriéntatifig object holder and razor, 

complete, 28 108. (See illustration.) An object 12 mm. 

long can be cut into séctions without re-adjusting the object 
holder. ©The tube holding the paraffin block 
is 30 mm. in diameter instead of 20 mm., as 
in the small Rocking Microtome. 


SMALL ROCKING MICROTOME, 














£8 15s. 
This is the original Cambridge Rocking 
Microtome, but improved in several detajls. 


Descriptive Pamphlet and Price List of the 
above, including other accessories for use in 
Section Cutting, Post free on application. 
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ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs Shells, and other Curios 


ESTABLISHED 18561. : 


BIRKBECK BAN K 


30 Southampton Buildings, Chancery Lane, London. 


INVESTED FUNDS 


£10,000,000. 


The BIRKBECK ALMANACK, with full particulars, post free. 
FRANCIS RAVENSCROFT, Manager. 


~ THE MOST NUTRITIOUS. 


EPPS’S 


GRATEFUL—COMFORTING. 


COCOA 


BREAKFAST—SUPPER. 


HOLLOWAY’S PILLS 


CURE 


Biliousness, Sick Headache, Indigestion, and 
all Internal Complaints. 


CAN BE TAKEN BY THE MOST DELICATE. 


Holloway’s Pills and Ointment may be obtained of 
all Medicine Vendors. 


NOTICE.—Advertisements wait pranomn letters ‘to NATURE po be 
addressed to the Publishers : Editorial communications to the Editor. 
The telegraphic address of NaTvuRE is ‘‘Puusis,” LONDON. 

SUBSCRIPTIONS TO “ NATURE.” 
4s. d. To att Piaces Aproapn:— £ s. d. 
Yearly ° . ite Yearly . ° ° . Bae 6 
Half- yearly om 6 Half-yearly . ‘ - o15 6 
Quarterly . o 7 6 Quarterly ‘ ° « ©0968 ®@ 


CHARGES wee ADVERTISEMENTS. 
d. 


£s.a. 
* Three Lines in Column o 26, Quarter Page, or Half 
Per Line after . ecg a Column P 
One Eighth Page, or Quarter 
Column . ‘ 


12 
Half a Page, ora Column 3 
o 18 6| Whole Page 6 


* The first line being i in heavy type is charged for as Two Lines. 
Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE: ST. MARTIN’S STREET, LONDON, W.C. 





ORIENT COMPANY’S PLEASURE CRUISES. 


The Steamship ZLUS/TAN/JA (3912 tons register) 
Will Leave London (Tilbury), 11th January, 
For the WEST INDIES and BERMUDA, 
and arrive back in London, 13th March, 1899. 

The following places will be visited :—TENERIFFE, BARBADOS, 
TRINIDAD, GRENADA, ST. LUCIA, Bb peg SANTA 
C RUZ, JAMAICA, CUBA (Santiago), KER MUDA, and MADEIRA. 

“Winter afloat in the West Indies is most like a glerious summer, and at 
such a time—when yachts and steam launches are laid«ip at home—the trip 
should be taken.” 

The Steamship OR/ENT (5365 tons register), will make the next Cruise 
to SICILY. CYPRUS, PALESTINE. EGYPT, &c., leaving Lond = 
15th February, and arriving back 11th April. 


M {F GREEN and CO. } Head Offices, 
Managers | ANDERSON, ANDERSON, and CO. § Fenchurch Avenue. 


For passage apply to the latter Firm, at 5 Fenchurch Avenue. London» 
E. C.; ; or to the West End Branch Office, 16 Cockspur Street, S.W. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amceba, Arcella, Actinosphzrium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for ‘Dissection purposes 


THOMAS BOLTON, 

25 BALSALL HEATH ROAD, BIRMINGHAM. 
MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living 
or preserved by the best methods :— 
Sycon ; Ciava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 








| onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 


Aphrodite, Arenicola, Lanice, Terebella ; Lepas, Balanus, Gammarvs, 
Ligia a Nebalia, Carcinus; Patella, Buccinum, Eledone, Pectens, 
Bugula, Crisia, Pedicellina ; Holothuria, Asterias, Echinus ; Ascidia, Salpa 


(preserved), Scyllium, Raia, &c., 


c. 
For prices and more detailed lists apply to 
Biological Laboratory, Plymoutb. 


ea aes = THE DIRECTOR. 
PHYSIOGRAPHY and GEOLOGY. 


COLLECTIONS & MICROSCOPIC SLIDES, 


As advised by Science and Art Directory, arranged by 


JAMES R. GREGORY & CO., 
Mineralogists, &c., 
To Science and Art Department, British, Indian and Colonial 
Museums, &c. 
NOVELTIES and Rane ons and PRECIOUS 


Mineral Specimens for Pa... and FT cutheetion, and all purposes. 
Rock Specimens and Microscopic Sections of Rocks and Minerals 





| cut to order. 

NEW AND VALUABLE MINERAL SPECIMENS CONSTANTLY 
; ARRIVING. 
| Stores & Offices: 1 Kelso Place, KENSINGTON, W. 


New CaTAacoGugs AnD Lists FREE. 





“OPTIMUS” MAGIC LANTERNS © roe DRAWING ROOM “> LECTURE HALL. 


Limelight may be adapted without alteration at an extra cost of 13s. 
Each Magic Lantern is efficient for Exhibitions. The Lens gives crisp defin tion, being a superior Achromatic Photegrephic Combination with rac} a 


pinion. 
4 inches diameter. 


Student’s LANTERN 
(to take demonstrat- 
ing tank) with 
Brass Sliding Tubes. 


PERKEN, SON & RAYMENT, 


Superior Japanned 


Russian I Bod 
Metal Body. "Sliding “ 


Brass Sliding Tubes. 


It is fitted to a telescopic lengthening tube, so gait:ing increased focal accommodation, The Cond is ¢ 
The refulgent lamp has 3 wicks, yielding a brilliantly illuminated picture. 


99 HATTON GARDEN, 
HOLBORN CIRCUS, 





d of twu plano-convex lenses of 
Each is complete in Box. 


LANTERN 
PHOTOS. 
Plain, 1/- 
Coloured, 1/6. 
All Accessories ¥ 
at reasonable 
5 prices. 
| ——_ Mahogany Body, 


Brass Stage and 
emerge ~ bal Sliding Tubes. 


LONDON. ‘OPTIMUS. 


Educational LANTERN, 
Russian Iron Body, 
Brass Sliding Tubes. 
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MACMILLAN AND CO’S NEW BOOKS. 


PART II. NOW READY. 


MEMORIALS OF THE EARL OF SELBORNE. Part II.—Personal and Political. 


With Two Portraits. In 2 Vols. Demy 8vo. 255. net. 

ATHENA: UM.—* These ‘ Memorials,’ though chiefly legal and political, form also a running commentary on the public 
events in which Lord Selborne took an interest throughout the last thirty years of his life, his own gossiping review being amplifted 
by numerous and nearly always welcome letters which Lady Sophia Palmer, who deserves unstinted praise as an editor, has 
judiciously interpolated. The passages that illustrate Lord Selborne’s career as a lawyer are naturally of particular value. But the 
others, which fill the larger part of these two volumes, as of the two to which they are a sequel, are pleasant and often instructive 
reading.” 








RUDYARD KIPLING’S NEW BOOKS. 


MR. KIPLING AND THE NAVY. 
A FLEET IN BEING. 


NOTES OF TWO TRIPS WITH THE CHANNEL SQUADRON. Crown 8vo, sewed, Is. net ; cloth, Is. 6d. net. 
FORTY-FIRST THOUSAND. Crown 8vo, 6s. 


THE DAY'S WORK. 


NEW EDITION OF GREEN’S ENGLISH HISTORY.. 


SHORT HISTORY OF THE ENGLISH PEOPLE. By Joun Ricnarp Green, 
M.A. Edited by Mrs. J. R. GREEN and Miss KATE NorGATE. With 1400 Illustrations. New Edition in 3 Vols 


Super Royal 8vo, Half-leather Binding, 40s. 
*,* This book can be purchased on the instalment system. For particulars apply to the Booksellers. 


HIGHWAYS AND BYWAYS IN NORTH WALES. By A.G. Bravtey. With 
Numerous Illustrations by JosEPH PENNELL and HUGH THOMSON. Extra crown 8vo, gilt top, 6s. 

ST. JAMES’S GAZETTE,.—‘‘Is a worthy successor to Mr. A _H. Norway’s * Highways and Byways of Devon and Corn- 

wall,’ and, like that delightful book, has the inestimable advantage of illustration by Mr. Joseph Pennell and Mr. Hugh Thomson, 


an ideal partnership.” 
‘ F. MARION CRAWFORD’S NEW WORK. 


AVE ROMA IMMORTALIS: Studies from the Chronicles of Rome. By F. 
MARION CRAWFORD. With 28 Full-page Photogravures, 100 Illustrations in the Text, and Maps. In 2 Vols. 
Crown 8vo, 21s. net. *.* Also an Edition de Luxe, limited to 50 copies, 50s. net. 

THE TIMES.—* Ought to interest every tourist who takes Rome seriously.” 


THE PHILIPPINE ISLANDS AND THEIR PEOPLE. A Record of Personal 
Observation and Experience. With a Short Summary of the more important facts in the History of the Archipelago. By 
DEAN C. WORCESTER. Illustrated. Royal 8vo, 15s. net. 

THE TIMES.—‘ A very valuable contribution to our slender stock of knowledge of the great archipelago which th 

American people have undertaken to reclaim from the cumulative effects of centuries of misrule. . . . A pleasanter and more read 

able volume of travels we have seldom met with.” 


Now Ready, Price One Shilling. MACMILLAN’S MAGAZINE. 
THE TEMPLE BAR MAGAZINE No. 471. JANUARY. Price 1s. 
CONTENTS of No. 458, for JANUARY, 1899, ConTENTS :—Public Opinion in Public Affairs, by Frederick 
. The Game and the Candle. By RHODA BROUGHTON. Greenwood—An Egyptian Protectorate, by Spencer Brodhurst 
Chaps. I.-III. —A Strange Experiment and What Came of It—Leather Stock- 
ing, by T. E. Kebbel—A Portuguese Bull-Fight, by Charles 
Edwardes—The Burden of London, by P. H. Oakley- Williams 
—Madame Poulard’s Day Dreams—Captain Vaurien, by John 
Ayscough—America’s Problem, by A. G. Bradley. 








. Optimists and Pessimists. 
Out Past the City Gates. 

- “ Christopher North.” 

» A Question of Precedence. 


. The Early Years of Alphonse Daudet. The JANUARY NUMBER of 


. Dear Old Barlow. f 
or THE ARGOSY (Price 1s.) 
Contains a COMPLETE STORY by 
Mrs. HENRY WOOD, Author of ‘‘ East Lynne.’’ 
CONTENTS of the JANUARY NUMBER of THE ARGOSY 
1. The Scapegoat. A Complete Story, by Mrs. HENRY 
WOOD, Author of ‘‘ East Lynne.” 
The Tower Garden. A Serial Story. Chap. I.-IV. Illustrated. 
. Heavenly Problems. 
. A Convent Idyll. 
Ghosts and Healing Waters) By CHARLES W. WOOD, 
F.R.G.S. ° Illustrated. 
. Dead Sea Fruit. By Lady Margaret Majendie. 
THE c c The Bulwark and its Humours. 
roar CARLYLES IN SCOTLAND. By John Patrick. . A Strange Experience. 
And numerous other Storigs and Articles of General Interest. . Life’s Year. 


.MACMILLAN AND CO., LIMITED, LONDON. 





ONO SN 


» The Manchester of Portugal. 
9. Her Two Selves. 

10. Ninette. 4 (XVI. 
1. Young April. By EGERTON CASTLE. Chaps. XI.- 


THE CENTURY MAGAZINE. 


| 
| 
| 
| 
Illustrated. Price ts. 4¢@. Annual subscription, post free, 16s, | 

., .. The JANUARY NUMBER contains : | 
The Third Instalment of F. MARION CRAWFORD’S New 
por cl, VIA CRUCIS : a Romance of the Second Crusade. 
THE SINKING OF THE MERRIMAC. By Richmond 

Pearson Hobson, U.S:N. 
II. The Run In. 
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“N. & G.” CAMERAS J AS. J. HICKS, 
AND KINEMATOGRAPHS 8, 9 & 10 HATTON GARDEN, LONDON. 


FOR SCIENTIFIC 
WORK. 


High-class Instruments of best 
workmanship. Used by the 
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IS SOLE MAKER OF 


Leading Experts at Home and 
Abroad. 


COMPLETE 
PHOTOGRAPHIC 
OUTFITS 


Supplied for Scien- 
tific Expeditions 
or Special Investi- 


THE NEW PATENT SPHYGMOMETER 


Invented by Doctors HILL and BARNARD, which is of special 


| construction, and a simple and accurate arterial pressure gauge. 


It is marvellously sensitive, and consists of a metal tambour, 


gations. . \ aon the expansion of which is exhibited in a highly magnified form 
) Y | by means of an index or pointer which travels round a dial. 
| This dial is graduated in millimetres of mercury. The armlet 
Catalogues and | pump and pressure gauge, when not in use, fit conveniently into 
Estimates free on | aleather case. By means of this instrument we believe that 
application. , the arterial pressure can be taken in man as rapidly, simply, and 
(When writing, please refer to Nature.) accurately as the temperature can be taken with the clinical 

Paka’ Sy Apieies | thermometer. 


N EWMAN & G UARDIA, Ltd., Price £5. Spare Bag and Tube, 5s. 


The meee _— Ae. “ae. Dial, end 4 is pacteee in a 
90 & 92 Shaftesbury Avenue, London, w FULLER PARTICULARS ON “APPLICA Tion. 


OPPOSITE THE BRITISH MUSEUM. 
SS SaaS 


THACHERAY HOTEL 
GREAT RUSSELL STREET, LONDON. 


THIs newly-erected and commodious Hotel will, it is believed, meet the requirements of those who desire all the conveniences 
and advantages of the larger modern licensed hotels at moderate charges. Passenger Lift. Electric Light in all Rooms. Bath-rooms 
on every Iloor. Spacious Dining, Drawing, Writing, Reading, and Smoking Rooms. All Floors Fireproof. Perfect Sanitation. 
Night Porter. Telephone. Bedrooms from 2s. 6d. to 45. 6d. per night. Full Tariff and Testimonials on application. 

Telegraphic Address: ‘‘ THACKERAY, LONDON.’ Proprietor—J. TRUSLOVE. 


Also, amalgamated with, and under the same management, 
THACHER AY HovUvUsS E 
(TEMPERANCE HOTEL), 

1 MONTAGUE STREET, RUSSELL SQUARE. 


Tuis Hotel, which has been carried on so successfully for the last 13 years, adjoins the British Museum, and is sep tion- 


ally quiet. Bedrooms from 2s. to 3s. 6d. per night. Full Tariff and Testimonials on application. 
Telegraphic / Address: *‘ TRUSLOV E, Lonpon.' Proprietor—J. TRUSLOVE. 














To SCIENTIFIC MEN, NATURALISTS, TRAVELLERS, ‘AND OTHERS. 


THE To the details of Photographic Out- 
fits for Scientific Men, Naturalists, 

Pay Travellers, and others who require 
LONDON the Apparatus to be exact in every 
: particular, and to be made on 

special Scientific lines. THE STEREO- 

SCOPIC COMPANY also make 


ATTENTION ana‘can show she largest Stock in 


London of practical and highly- . 
Company finished HandCameras of every kind. 


Extract of Letter from R. BOW DLE R SHARPE, Esq., LL.D., Assist. Keeper Zoological Dept., British 
Museum, March 4, 1898 :—“‘ I consider it one of the best day’ s work I ever did when I bought one of your Cameras. 
The ease with which it is worked, and the excellent results obtained, make it a most pleasurable accompaniment of 


a summer’s tin 
, re oun: BREE LESSONS OR DEMONSTRATIONS TO PURCHASERS. 
THE STEREOSCOPIC COMPANY, 
106 and 108 REGENT STREET, W., and 54, Cheapside, E.C. CATALOGUE FREF __ 


Printed by Richarp Cray anp Sons. Limitep, at 7 & 8 Rread Street Hill, Queen Victoria Street. in the City of London, and published by Mac™ 
anv Co., Limirep, at St. Martin’s Street, London, W.C., and THz Macmr_tan Company, 66 Fifth Avenue, New York.—Tuursnay, Dec. 22, 1 
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A WEEKLY ILLUSTRATED .JOURNAL OF SCIENCE, 


‘* To the solid ground 
Of Nature trusts the mind which builds for aye.’ —WORDSWORTH. 
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THE “NEWTONIAN” BROWNING’S PLATYSCOPIC LENS. 


UNIVERSAL SCIENCE LANTERN With Larger — perrceyuss egg and Improved Definition 


a aK . NEWTON SS) 
TENT). 


Engraved Real S 
AN ACHROMATIC COMBINATION, 
COMBINING THE DEFINITION OF A MICROSCOPE WITH THE 
PORTABILITY OF A POCKET LENS, 

“If you carry a small Platyscopic Pocket Lens (which every observer of 
Nature ought to do).”—Grant ALLEN in Know/edge. 

The Platyscopic Lens is invaluable to botanists, mineralogists, or ento- 
mologists, as it focuses about three times as far from the object as the 
Coddington Lenses. This allows opaque objects to be examined easily. 

The Platyscopic Lens is made of four degrees of power, magnifying 
| respectively 10, 15, 20, and 30 diams. ; the lowest power, having the largest 

field, is the best adapted.for general use. 
| he Lenses are sét in Ebonite Cells, and mounted in Tortoiseshell Frames. 


Price of the Platy. scopic Lens, mounted in Tortoise shell, magnifying either 


Complete for Slides, BMiorencento Objects, and Spectra. | 10, 15, 20, or 30 diameters, each power, 158. 
: Price £18. 1&, In nickelised German Silver, each power, 17s. 64. 
For Lecturers on Light, Colour, and Colour Photography, &c. | Illustrated Description sent free. 


Sole Makers: NEWTON & CO., 3 FLEET STREET, LONDON. | JOHN BROWNING, 63 STRAND. LONDON, W.C. 


BEC H’S — = & ZAMBRA’S 


now _ @, NEW YEAR'S GIFTS, 
MICROSCOPE 4 ) 5h Useful & Ornamental. 


‘ THE = >». as y BAROMETERS 
BRITISH ‘STUDENTS. ” 4 . | ne = For mamas Ht wh Scientific 
: | THERMOMETERS 


rman Stand No. 55, as ‘ Was P oy | For all Purposes. 
gured, with Iris Diaphragm, y } oo | 

One Myeplece; Double Nose. oe eet! Opera and Field Glasses, 
Piece, Two Object-glasses, 2/3” . a sai To Etc., Ete. 

and - 1/6", adjusted to be in : ee “ Special” Illustrated Price List of Instru- 
about focus, and the whole Z ments Suitable for Presents, Free by Post. 


pecnos in polished Mahogany = yk NG ag” NEGRETTI & ZAMBRA, 


£6 ‘8: 6 . Sipe Scientific Instrument Makers to Her Majesty the Queen & Royal Family, 
' e d No. 55. Observatories Kew and Greenwich, & British & Foreign Governments, 


R. & J. BECK, Lta.,| °8 HOLBORN VIADUCT. 
68 CORNHILL, LONDON, E.C. 45 Cornhill, and 122 Regent Street, London. 
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BRITISH INSTITUTE 


OF PREVENTIVE MEDICINE. 
CuairMan oF Councit, LORD LISTER, P.R.S. 


SESSION 1899. 

The new LABORATORIES of the Institute are open daily, except on 
Saturdays, for investigation and instruction. 

I. BACTERIOLOGICAL LABORATORIES. 

(a) Research Work.—Every facility will be afforded to those desiring 
‘to carry out researches of a bacteriological nature. 

(6) Systematic BactTerio.ocy.—A practical course illustrated by 
lectures and demonstrations will be given by the Director. This class 
commences on January 9, at 10 A.M., and’ will meet three times weekly. 
Fee £8 8s. 

«c) A SHort Practicat Course.—This course will be conducted by 
Dr. R. T. Hewlett, and extends over four to six weeks. The class com- 
mmences on January g, at 2.30 P.M., and will meet three times weekly. 
Fee £5 55. 
Il. CHEMICAL AND WATER LABORATORY. 

This Laboratory is available for investigation and instruction of a 
chemical nature in connection with Public Health and Bacteriology, and 
sis under the superintendence of Dr. Arthur Harden. 

Ill. HANSEN LABORATORY. 

This Laboratory is devoted to instruction and investigation in connection 
with Technical Bacteriology, and is under the superintendence of Dr. G. 
Harris Morris. The work 1s specially adapted for those interested in the 
Bacteriology of Brewing, Distilling, Agriculture and other Industries. The 
ifirst course will commence on January 9. 

IV. PHOTOMICROGRAPHIC LABORATORY. 

The work is conducted by Mr. J. E. Barnard, and facilities are afforded 

‘for learning photomicrographic methods. ° 
PUBLIC HEALTH COURSE. 

A qualifying course is given in this subject and comprises :— 

(1) A Course of Bacteriological Instruction. 

(2) Asix months’ Course of Laboratory work in Chemistry and Physics 
iby Dr. Arthur Harden. . 

(3) A six months’ Course of Practical Hygiene and Public Health Work, 
iby Dr. Priestley, Medical Officer of Health, Lambeth. 

The Course will commence on January g. Fee £21. 

Further particulars on application to 

ALLAN MACFADYEN, M.D., Director. 
BIRKBECK INSTITUTION, 
BREAMS BUILDINGS, CHANCERY LANE, E.C. 
Principal—G. ArmitaGe-Smitu, M.A. 
DAY AND EVENING CLASSES. 
Term commences JANUARY 4, 1899. 

University oF Lonpon.—Complete Day Courses for all the Examina- 
ttions in Science, and complete Evening Courses for all the Examinations 
for Science, Arts, and Law Degrees. 

Science CLAssEs in every Branch, with Practical Work. Well equipped 
Laboraturies for Chemistry, Physics, Biology and Botany. 

University Extension Lectures on Political Economy and Commercial 
-Geography. 

Crasses in Languages, Commercial and English Subjects, Common 
Law, Bankruptcy, Equity and Conveyancing, Logic, Psychology, and 
Ethics. 

ScHoot or ArT (Day and Evening): Drawing, Painting, Designing, 
-Modelling, Life Classes, &c. 

- Civit Service: Assistant Surveyor of Taxes, &c., Second Division, &c. 

Prospectus gratis on application to the Secretary. (Calendar, 6d.) 


UNIVERSITY COLLEGE, LONDON. 
BOTANICAL DEPARTMENT. 

A Course of about Thirty-three Lectures, with Practical Demonstrations, 
on “THe MorPHOLOGY AND HisTOLOGY oF THE VASCULAR SysTEM ” (one 
of the alternative special Subjects for the B.Sc. Honours Examination in 
Botany, 1899, of the University of London) will be given by the Assistant 
Professor, Mr. A. G. TANSLEY, during the Second Term (January to March, 


1899). 
Particulars may be Cote CORY FOSTER. Action 8 . 
. GREG 2 , Acting Secretary. 


MASON UNIVERSITY COLLEGE, 
BIRMINGHAM. 
LECTURESHIP IN MATHEMATICS. 


The Council invite applications for the above Appointment. 
Applications, accompanied by Testimonials, should be sent to the under- 
signed, not later than Monday, the 2nd of January, 1899. _ ’ 
he Candidate elected will be required to enter upon his duties as soon 
as possible after January 17th, 1899. 


h ticulars may be obtained from 
nfs tli ENE Cin GEO. H. MORLEY, Secretary. 





UNIVERSITY OF ST. ANDREWS. 


The University Court of St. Andrews will, ata Meeting to be held on 
January 24. int. for a period of two years, as from January 1, 
AL EXAMINER for Graduation in the subject of 


ox. A’ 
1899, an ADDITIO 
-CHEMISTRY.: : 
Further information may be obtained from Mr. C. S. Grace, W.S., 
Secretary of.the University Court, with whom Applications, with Testi- 
‘ynionials, may be lodged until 14th prox. aa 
St. Andrews, December 1898. 








LIVERPOOL SCHOOL BOARD. 


The Board requires, as soon as possible, the services of an ASSISTANT 
SCIENCE DEMONSTRATOR. The person appointed must be qualified 
to take part in the experimental science teaching (Mechanics, Chemistry 
and Physics) given in the Board’s Schools. Salary, £100 first year, rising in 
four years to £120, with an extra annual payment from £3 to 411 if the 
applicant holds Science and Art Certificates and University distinctions, 
and also a small oe ages of the grant received for the classes, if any, 
taught under the Science and Art Department. Applications, stating age, 
qualifications, and experience, must be received not later.than Monday the 
gth January, 1899, addressed to Epwarp M. Hancg; Clerk to the Board, 
School Board Office, Sir Thomas Street, Liverpool. 

24 December, 1898. 


- KING’S COLLEGE, LONDON. 
STATE MEDICINE LABORATORIES. 


The Council invite Applications for the Post of Senior Demonstrator. 
For particulars apply to the SECRETARY. 





THE GRAHAM MEDAL, to be ciwerded 


for Original Research in any branch of Chemical Science, is now open 
to competition. 
Information regarding the conditions under which the Award will be 
made, can be had on application to the SecrETARY of the Philosophical 
Society of Glasgow, 207 Bath Street, Glasgow. 


VICTORIA UNIVERSITY. 


THE YORKSHIRE COLLEGE, LEEDS. 
DEPARTMENT OF SCIENCE, TECHNOLOGY, AND ARTS. 


The next Term begins Tuesday, January 10. 
Prospectus (post free) from the REGISTRAR. 


COACHING. 


CHEMISTRY, PHYSICS, and BIOLOGY. Practical and Theoretical, 
For all Examinations. Small Classes or Private Tuition. Well- 
equipped Laboratories. Practical Forensic Medicine. D. P. H., &c.— 
“*R. C,” 9 Heathcote Street, Gray's Inn Road, W.C. 








EsTABLISHED 1890. TELEPHONE, 2529. 


E. W. ALLEN & CoO., 
TYPE AND SHORTHAND WRITERS, 
39 Lombard Street, London, E.C. 


Scientific MSS., Geological, Chemical, Medical, &c., carefully, quickly, 
and intelligently copied. Typists and Stenographers sent out for temporary 
work. References to Fellows of the Royal and other Scientific Societies, 
and Members of the Medical Profession. Terms on application. 


RESEARCH, CHEMISTRY, & PHYSICS. 


—Well-fitted Laboratories can be used for Research at any hours con- 
venient to Workers. Workshop for making Apparatus. Electric 
Mains for Experiments.—‘* T.,” 9 Heathcote Street, Gray's Inn Road, 
Ww 


WATKINS & DONCASTER, 


NATURALISTS, 


AND MANUFACTURERS OF 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS, AND ALL BRANCHES OF 
NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 
i—_ die for detailed Catalogue (66 pp.), Post free on 
N.B.—For Excellence and Superiority of Cabinets and 
Apparatus, references are _permitt to distinguished 
Patrons, Museums, Colleges, &c. ae 
A LARGE STOCK OF INSECTS AND BIRDS’ EGGS. 


Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
with true natural surroundings. All Books and Publications on Natural 
; History supplied. 


36 STRAND, LONDON, W.C. 


(Five Doors from Charing Cross.) 


ALBERT’ EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Idols, Sacred Masks, Peravian Pottery, 
gs, Shells, and other Curios. 

















Implements of Savage Warfs 
Netsukis China, Lacquers, 
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W. G. PYE & CO. 
Physical & Physiological Instrument Makers, 


30 ST. ANDREW’S STREET, CAMBRIDGE. 


STUDENTS’ = Beh ey WHEATSTONE 
ct TE BOX. 


Aggregate 2 Bes Se) ) 12,220 chms | 


Sen eae ; 
Guaranteed mates to I in 500. 


Platinoid Wire. 
Price £9 10s. 


IMPROVED REFLECTING GALVANOMETER, 


for use with above, any resistance to 2000 ohms, £38. 
Galvanometer Shunts, Galvanometer Lamps and Scales, 
Keys, Single Coils, Batteries, R 
Reliable Apparatus at low prices for teaching Mechanics, 
Ilydrostatics, Heat, Optics, Magnetism and Electricity, as 
supplied to many of the leading Technical Institutes and 
Organised Science Schools. 





Lists Free on application. Physiological List in preparation. 


_ FREDK. JACKSON & Co. 


(Late MOTTERSHEAD & CO.), 


{4 CROSS STREET, MANCHESTER. 


Goods Entrance: 10 Half-Moon Street, 


LABORATORY FURNISHERS, 


importers, Manufacturers, and Dealers in 
CHEMICAL AND PHYSICAL 
APPARATUS 


Of every Description. 
Fine Chemicals, Volumetric Solutions, 
Plain and Stoppered Bottles, 


AND EVERY LABORATORY REQUIREMENT. 


Illustrated Catalogue of Apparatus, with Price List 
of Chemicals, free on application. 


Telegraphic Address—‘‘ APPARATUS, MANCHESTER.” 
Tdephone Number—2038. 


BREWSTER, SMITH, & CO., 


§CROSS STREET, FINSBURY PAVEMENT, E.C. 
MANUFACTURERS AND IMPORTERS OF 


CHEMICAL AND SCIENTIFIC APPARATUS 
PURE CHEMICALS. 


Apparatus for Schoo! and Trade purposes. 
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Apparatus for estimation 





Finest Bohemian and Jena Hard Glass, also Cheap German 
Glass Goods, graduated and verified Burettes, Pipettes, and 
= Measures, Balances, Metric Weights, either separately or 
In Sets 

Our New Test Tube Stands (Patent applied for) will hold any size Test 


Tubes, from $ to 1} inch diameter. A great advantage over the ordinary 
Stands in use, which only have + anak holes. 


lllustrated Price List of Chemical Apparatus, wherein New Apparatus 
will be found described, Post Free. 


OPTICAL & SCIENTIFIC INSTRUMENTS, 


Sogctrometers, Spectroscopes, Goniometers, Cathetometers, Optical 
s, &c., &c. aremmante Ser Spvsiel perapeps constructed to Clients’ 
own designs.’ Price List on application. 
W. WILSON rostecty Foteman at Messrs. ELL10TT Bros. ) 
56 Crogsland Road, Chalk Farm, London, N.W, 
TRACTOR TO H.M. GOVERNMENT. 





| 





THE SCIENTIFIC ROLL 
AND MAGAZINE OF SYSTEMATIZED NOTES. 


THIS WORK IS A VALUABLE 
GUIDE, BIBLIOGRAPHY, AND INDEX TO SCIENCE. 


er work, now in course of publication, embraces : 
A Bibliography classified according to subjects arranged (1) according 
to ‘the year of publication, and (2) alphabetically under each year according 








| to the name of the author ; each item has its distinctive number for refe rence 


purposes. 

2. An /ndex, which, although arranged alphabetically, is classified in 
groups more than is usual in an index, the object being to render it possible, 
at some future time, to amalgamate the various subject indexes into one 
general classified index. 

3- A Systematized Collocation of uate grouped according to their rela- 
tionship to each other. The aim of the whole is to enable any person 
engaged in scientific research to find the information he seeks with a minimum 
expenditure of trouble, time and cash. 

Send for a prospectus, &c., to A. RAMSAY, 

4 Cowper Road, Acton, London, W. 





** Will doubtless be received as a standard book of reference.”-—Scotsman. 
**Likely to displace in popularity all similar productions.”—Liverfool’ 
Mercury. 
Cloth, 21s. net.] THE OBSERVER’S [Half Morocco, 31s. 6d. net 


ATLAS OF THE HEAVENS. 
By W. PECK, F.R.A.S., F.R.S.E. 


Thirty Star Charts (each 13} x of inches) on a large Scale (about 5° Dec. 
to rinch). Whole Star Sphere shown: Positions for 1900. Magnitudes, down: 
to 6°3, from most modern information. Nearly every Constellation com- 
plete in one Map. Catalogues of 1500 Double Stars, Clusters, and Nebulae ; 
Chart of Moon, &c. Forty-three full-page Plates in all. 


Prospectus and Specimen Chart sent on receipt o Stamp for postage. 


GALL & INGLIS, 25 Paternoster Square, I London ; at and d Edinburgh. 


“Published to-day. Second Edition of a 
PROVISIONAL AND TENTATIVE LIST OF THE ORDERS AND 
FAMILIES OF BRITISH FLOWERING PLANTS. 


By Freperic N. WILLIAMs, F.L.S. 


Roya) 8vo, 8pp., best paper. By post, Seven stamps, from 
181 High Street, Brentford, Middlesex. 


tf 0 Ss 0) X-RAY TUBE With Osmium ang 
Anodes as supplied to J. Mackenzie Davidson, 


Esq. 
ACTUAL MAKER, 


67 FARRINGDON > 
ROAD, E.C. semis 


MERCURY PUMPS, 
EXPERIMENTAL AND nettle GLASS - BLOWING. 


SECOND-HAND MIGROSCOPES 


Special attention is drawn to a BECK high- -class Binocu lar 
Microscope, with 14”, 3”, io”, $”, and ys” immersion, and 
complete Apparatus. Price only 15 guineas for the whole 
Outfit, being only a fraction of original cost. Also many oth er 
Students’ Microscopes. 

ASTRONOMICAL TELESCOPES, £2 10s. to £120, in stock. 

Lists on A pplication. 


CLARKSON | “ CO., 28 Bartlett’s Buildings, Holborn 1 Circus, E.C, E.C. 





On the rst of every Month. Greatly Enlargea. 


THE JOURNAL OF BOTANY. 


BRITISH AND FOREIGN. 
Edited by James Britten, F.L.S., British Museum. 

Contents :—Original Articles by leading Botanists.—Extracts, and 
Notices of Books and Memoirs.—Articles in Journals,— Botanical News.— 
Proceedings of Secieties. 

The enlargement has made room for many Cryptogamic and other useful 
and interesting papers which have accrued since the discontinuance of 
“* Grevillea.” 

Price 1s. 84. Subscription for One Year, payable in advance, 16s. 


London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 
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For many years the want has been felt of a PORTABLE ANEMOMETER, by means of which the actual Velocity and 
Pressure of the Wind could be quickly ascertained. This want Mr. W. Dinegs, who is well known for his anemometrical experi. 
ments, has met by his PATENT PRESSURE PORTABLE ANEMOMETER. 

One scale of the instrument shows directly the actual velocity of the wind ; the other (not shown in the woodcut) the pressure 
exerted in pounds per square foot. The instrument is used vertically, with the nozzle pointing towards the wind... 


FULL PARTICULARS SENT ON APPLICATION. 
PRICE £3 10 0 


i. CASELLA, 
SCIENTIFIC INSTRUMENT MAKER TO THE ADMIRALTY AND ORDNANCE, 
HGR st. “1477 HOLBORN BARS, LONDON, E.G. «ii"it.. 


— THE 


CAMBRIDGE SCIENTIFIC INSTRUMENT 
CO., LTD. 


Works: CARLYLE ROAD, CAMBRIDGE. 


REDUCTION IN PRICE OF 
MICROTOMES. 
ROCKING MICROTOME, new pattern to cut 


flat sections with orientating object holder and razor, 

complete, £8 10s. (See illustration.) An object 12 mm. 

long can be cut into sections without re-adjusting the object 
holder. The tube holding the paraffin block 
is 30 mm. in diameter instead of 20 mm., as 
in the small Rocking Microtome. 


SMALL ROCKING MICROTOME, 








NO 


Nett + i hal 














This is the original Cambridge Rocking 
Microtome, but improved in several details. 
Descriptive Pamphlet and Price List of the 


above, including other accessories for use ik 
Section Cutting, Post free on application. 





- —— —, 





C.E. MULLER &60., RADIOGRAPHY 


MANUFACTURERS OF MERCURY BREAK. 


CHEMICAL AND PHYSICAL APPARATUS, R 
X-Ray Tubes, Argon and Helium Spectrum Tubes | 
Special Apparatus for Research, Chemical 
Thermometers, &c., &c. 














NEW 
GEISSLER 
TUBES. 


The Flowers ap-| _ 
pearing in their — 
Natural Colours | SSS 
under the en i ¥ 

Kathode Rays. “THE BEST THING OF THE KIND 


AN ASSORTMENT KEPT IN sTOCK.. LARGE INSTALLATIONS 


_——— A SPECIALITY. 
PRICE LISTS OF CHEMICAL EVERYTHING NOVEL. 


APPARATUS ON APPLICATION. ISENTHAL, POTZLER, & C0. 


148 HIGH HOLBORN,| 5 MORTIMER STREET, LONDON, W. 
‘LONDON, W.C. WRITE FOR LIST, OR INSPECT OUR MODEL INSTALLATION. 
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J. H. STEWARD’S 
IMPROVED 


MICROSCOPE. 


Firm 
s Stand, 
Stand and Case, only “HOY Best 


£4 10s. ; > \ Fine | 
Adjustment. 


PRICES : 


or, complete with 
2 Eye-pieces, 
2/3 and 1/6 
Objectives, 
Double Nose-piece, 
and Iris Diaphragm, 
£7 10s. 


ILLUSTRATED 
CATALOGUE 
GRATIS. 


J. H. STEWARD, 
406 STRAND; 457 WEST STRAND, W.C.; 
7 GRACECHURCH STREET, E.C., LONDON. 





RONTGEN TUBES WITH VACUUM 


REGULATOR. 


(PROF. ZEHNDER’S PATENT.) 
A GREAT SUCCESS! 
SoLte AGENTS: 
WILHELM & CoO., 


t1 & 12 WESTMORLAND BUILDINGS, ALDERSGATE STREET, 
LONDON, E.C. 





CARL ZEISS, 
OPTICAL WORKS, JENA. 


London Branch : 
29 MARGARET STREET, REGENT 
STREET, W. 


— 


MICROSCOPES and ACCESSORIES 
—For Bacteriology, Biology, Mineralogy and 
Student’s use. — Apochromatic, Achromatic 
Objectives.—Micrometers, &c. 

OPTICAL MEASURING INSTRU- 
MENTS.—Spherometers, New Crystal Re- 
fractometer, Butter-Refractometer for the rapid 
determination of the purity of Butter, Lard, and 
Glycerine. 

Note.—We do not make Theodolites. 
Illustrated Catalogues, including new edition 
(1898) of Catalogue of Microscopes, free. Please 

state which required. 





“ADAM HILGER, 


Astronomical and Optical Instrument Works, 


204 STANHOPE STREET, N.W. 


Maker of Scientific Instruments to the Royal Cetiane< —{ 

Science, Government, Council of India, all 

Principal Universities and Observatories of oan 

Britain, and by ~——. — to the Royal 
Institution 


All kinds of glass and speculum grinding and polishing. Quartz, 
Iceland Spar, Fluor Spar and Rocksalt Lenses and Prisms. 

Lenses of Quartz corrected by Iceland Spar, for Visual 
Work or Spectro-photography. These are made from curves 
selected by J. W. GiFFoRD, Esq., for either achromatism or 
best aplanatism in the ultra-violet. 

Experimental Instruments are carried out to design on the 

shortest notice. 
Foes Address—“‘ Spuericity, Lonpon.’ 


PHCNIX FIRE OFFICE, 


9 LOMBARD ST., E.C., and 57 CHARING CROSS, S. W. 
ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 


Secretaries—W. C. MACDONALD and F. B. MACDONALD. 
LOSSES PAID OVER £20,000,000. 





EXTRAORDINARY VALUE IN BALANCES. 


MESSRS. F. £. BECKER & 60. 


OFFER 


100 GRAMME 


BALANCE, 


Of their very best finish, as described 
on the other side, for 


£1:9:6 


W. & J. GEORGE, Ltd., late 


F. E. BECKER & 6O., 


WORKS—33-36 CAMBRIDGE STREET, 


BALANCE 
AGAT 


KNIFE EDGES 
& BEARINGS 
BEAM SUPPORT 
LEVELLING SCREWS 
PLUMB LINE 
EXTRA HOOKS 
For Specific Gravity Expts. 


SENSITIVE to 1 MILLIGRAMME 


£1:9:6 
32-37 HATTON WALL, 1 ONION 


HATTON GARDEN, 
& 13-15 CRESCENT, BIRMINGHAM. 





Ixxiv 


NATURE 


| DECEMBER 29, 1898 





ORIENT COMPANY’S PLEASURE CRUISES. | 


The Steamship LUS/7AN7A (3912 tons register) 
Will Leave London (Tilbury), 11th January, 


' 
For the WEST INDIES and BERMUDA, | 
| Drawers, in three Tiers ; inside measurement of 


and arrive back in London, 13th March, 1899. 

The following places will be visited :—TENERIFFE, BARBADOS, 
TRINIDAD, GRENADA, ST. LUCIA, MARTINIQUE, SANTA 
CRUZ, JAMAICA, CUBA '(Santiago), BERMUDA, and MADEIRA. 

“ Winter afloat in the West Indies is most like a glorious summer, and at 
such a time—when yachts and steam launches are laid up at home—the trip 
should be taken.’ 

The Steamship OR/ ENT (365 tons register), will make the next Cruise 
to SICILY, CYPRUS, PALESTINE, EGYPT, &c., leaving London, 
15th February, and arriving back 11th April. 

Babess { F GREEN and CO. } Head Offices, 
8 ANDERSON, ANDERSON. and CO. J Fenchurch Avenue, 

a passage 2 We to the latter Firm, at 5 Fenchurch Avenue, London, 

; or to the West End Branch Office, 16 Cockspur Street, S. -W. 


TRILOBITES 


From the Upper Silurian of Dudley. 
Phacops caudatus, 15. 6d. to 15s. Phacops Downingiz, 1s. 6d. to 5s. 
Acidaspis coronata, 2s. to 4s. Encrinurus variolaris, 1s. 
Calymene Blumenbachii, 5s. 38. 6d. 
125. 6d. Homolonotus, 3s. 6d. to 7s. 
A few Upper Silurian Crinoids, Corals, and Brachiopods. 
COLLECTIONS TO ILLUSTRATE GEOLOGY AND 
PHYSIOGRAPHY. 


Catalogues Post Free. 


THOMAS D. RUSSELL, Mineralogist, 
_78 NEWGATE STREET, LONDON, E.C. 


to 





ESTABLISHED 1851. 


BIRKBECK BANK, 


30 Southampton Buildings, Chancery Lane, London. 


INVESTED FUNDS 


£10,000,000. 


The BIRKBECK ALMANACK, with full particulars, post free. 
FRANCIS RAVENSCROFT, Manager. 


THE MOST NUTRITIOUS. 


EPPS’S 


GRATEFUL—COMFORTING. 


COCOA 


BREAKFAST—SUPPER. 


HOLLOWAY’S OINTMENT 
CURES 
Gout, Rheumatism, Lumbago, Sciatica, Cuts 
Bruises, Sprains, &c. 
INVALUABLE FOR ALL SKIN DISEASES. 


Holloway’s Ointment and Pills may be obtained of 
all Medicine Vendors. 








MINERALOGY. 


SECOND-HAND CABINETS. 


Two extremely well made solid Mehoaeey coun Gai Forty-two 
rawers 179X134 X 3. 


The doors have an Open Brass Framework, with Red Silk Backing. 





SAMUEL HENSON, 97 REGENT STREET, LONDON, W. 


PHYSIOGRAPHY and GEOLOGY. 


COLLECTIONS & MICROSCOPIC SLIDES, 


As advised by Science and Art Directory, arranged by 


JAMES R. GREGORY & CO., 
Mineralogists, &c., 
To Science and Art Department, British, Indian and Colonial 
Museums, &c. 
NOVELTIBS and RARE GEMS and PRECIOUS 
STONES. 





Mineral Specimens for Museums, and Collectors, and all purposes. 


Rock Specimens and —— —— of Rocks and Minerals 


6d. to NEW AND VALUABLE MINERAL SPECIMENS CONSTANTLY 


| Stores & Ofene : 1 Kelso Place, KENSINGTON, W. 


| other Specimens of 





New CaTacoGues anv Lists FREE. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Ameeba, Arcella; Actinospharium, 
Vorticella, Stentor, Hydra, Floscularia, $tephanoceros, Melicerta, and many 
Bond Life. Price 1s. per Tube, Post Free. Helix 

pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH, 


The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia ; Actinia, Tealia, Se Alcy- 
onium 5 ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella ; pas, ieee, Gammarus, 
Ligia M sis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pectens, 
Bugula, risia, Pedicellina ; Holothuria, Asterias, Echinus ; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 

Biological Laboratory, Plymouth. THE DIRECTOR. 


TO SCIENCE LECTURERS. 
HUGHES’ MOTO-PHOTOSCOPE FOR LIVING PICTURES. 


THE MOST PERFECT. 
No SuutTTsr, therefore no Flickering. Superb Mechanism. 

The Moto-Photo Camera for taking the Pictures. Jilustrated Lists, 2d. 
See Mr. Hucues’ PATENT COMBINATION OPTICAL LANTERN, 
&c. Miniature Triple Lantern constructed for B. J. MaALpEn, Esq. ; great 
success. New Oxyhydrogen “ Microscope. Science Lanterns for Class 
Demonstration. Magnificent Results. Docwra Triple, Prize Medal, 
Highest Award. Supplied to the Royal Polytechnic Institution, Dr.H. Grat- 
tan Guinness, Madame Apetina Patti, &c., &c. Patent Pamphengos 
Science Lanterns. The Universal Lantern 4-inch Condensers, 4-wick Lamp, 
Portrait Combination front Lenses, 18s. 6¢., Marvellous value. Science 
Lecture Sets. Novelties. The Lantern Kaleidoscope. Cheapest Lantern 
Outfits in bs — Grandly Illustrated Catalo; “I os 180 choice En- 
gun, & e, 34. List of 300 Lecture Sones oat ects, 

iews, &c., ‘ostage 2d. .Pamphlets Free.— ES, 
SPECIALIST, Skies House, 82 Mortimer Road, ‘Kingsland, = 














NOT. ICE. —Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 


communications to the Editor. 


SUBSCRIPTIONS TO “NATURE.” 


Yearly. .. 
Half-yearly 
Quarterly 
To ALL PLACES ABROAD :— 
Yearly. . 
Half-yearly 
Quarterly 


Cheques and Money Orders payable to MACMILLAN 





The telegraphic address of NATURE is “PHUSIS,” LONDON. 


CHARGES FOR ADVERTISEMENTS. 
4s @. 


“Three Lines in Column 
Per Lineafter .. 
One Eighth Page, or Quarter Column . 
Quarter Page, or Half a Column ... 
Half a Page, or a Column 


Whole Page 
* The first line being in type is charged for as 
CO., Limited. 


OFFICE! ST. MARTIN’S STREET; LONDON, W.C. 
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MACMILLAN: AND CO’S NEW: BOOKS. 


NEW EDITION OF GREEN’S ENGLISH HISTORY.. 


SHORT HISTORY OF THE ENGLISH PEOPLE. By Joun Ricnarp Green, 


M.A. Edited by Mrs. J. R. GREEN and Miss Kate NorGate. With 1400 Illustrations. New Edition in,3 Vols. 
Super or 8vo, Half-leather Binding, 40s. 
is book can be purchased on the instalment system. For particulars apply to the Booksellers. 
VOLUME III. AND PART XXX. NOW READY. 


THE HISTORY OF MANKIND. By Professor Friepricu Ratzet. Translated 


from the Second German Edition by A: J. BUTLER, M.A. With Introduction by E. B. TYLOR, D.C.L., F.R.S. With 
Coloured Plates, Maps, and Illustrations. In Three Volumes. Super Royal 8vo, 12s. net eacn. 
*.* The Volumes are sold separately. 
F. MARION CRAWFORD’S NEW. WORK. 


AVE ROMA IMMORTALIS: Studies from the Chronicles of Rome. By F. 


MARION CRAWFORD. With 28 Full-page Photogravures, 100 Illustrations in the Text, and Maps. In 2 Vols. 
Crown 8vag 2rs. net. *.* Also an Edition de Luxe, limited to 50 copies, 50s. net. 
THE TIMES.—* Ought to interest every tourist who takes Rome seriously.” 


ROMAN SOCIETY IN THE LAST CENTURY OF THE WESTERN 
EMPIRE. By SAMUEL DILL, M.A., Professor of Greek in Queen’s College, Belfast. 8vo, 12s. net. 
MR. BRYCE writes to the Publishers :—‘* Nothing better in the way of a study of social and intellectual life in the remote 
past, nothing more careful in its analysis or more discriminating in its judgment, seems to me to have appeared for a long time.” 


THE MEDIEVAL EMPIRE. By Herserr Fisuer, Fellow and Tutor of New 


College, Oxford. In2 Vols. 8vo, 21s. net. 


THE PHILIPPINE ISLANDS AND THEIR PEOPLE. A Record of Personal 


Observation and Experience. With a Short Summary of the more important facts in the History of the Archipelago. By 
DEAN C. WORCESTER. Illustrated. Royal 8vo, 15s. net. 


THE TIMES.—* A very valuable contribution to our slender stock of knowledge of the great archipelago which the 
American people have undertaken to reclaim from the cumulative effects of centuries of misrule. . . . A pleasanter and more read- 
able volume of travels we have seldom met with.” 


THE WITWATERSRAND GOLDFIELDS BANKET AND MINING 
PRACTICE. ByS. J. TRUSCOTT, Associate, de la Beche Medallist, and Murchison Prizeman of the Royal School 


of Mines, London, F.G.S., Mine Manager (Hoofdopzichter), South African Republic. With numerous Plans and Sections. 
Super-Royal 8vo, 30s. net. 


JOHANNESBURG STANDARD AND DIGGERS’ NE WS.—‘‘ No more important technical work on the Witwaters- 
rand Gold Fields has ever appeared. . . . Is bound to become a popular text-book of the fields.” 


THE GOLD-FIELDS OF AUSTRALASIA. By Kart Scumetsser, Oberber- 
grath, assisted by Berg-Assessor Dr. KARL VOGELSAND. Translated by Prof. Henry Louis, M.A., A.R.S.M., F.G.S., 
&c. With Maps, Plans, and Illustrations. Super Royal 8vo, 30s. net. 


MACMILLAN AND CO., LIMITED, LONDON. 


“OPTIMUS” MAGIC LANTERNS ©7=> ror DRAWING ROOM + LECTURE HALL, 


Limelight may be adapted without alteration at an extra cost of 13s. 

Each Magic Lantern is efficient for Exhibitions. The Lens gives crisp defin tion, being a superior Achromatic Photographic Combination with rack and 
pinion. It is fitted to a telescopic lengthening tube, so gaining increased focal accommodation. The Condenser is composed of two plano-convex lenses of 
4 inches diameter. The refulgent lamp has 3 wicks, yielding a brilliantly illuminated picture. Each is complete in Box. 

LANTERN 
PHOTOS. 
Plain, 1/- 
Coloured, 1/6. 











30/- 


All Accessories 
at reasonable 
prices. 


a. Student’s LANTERN | 
Superior Japanned (to take demonstrat- : Bod 
Metal Body. ing tank) with Brass Sliding Tubes. Russian Iron ys 


Russian Iron Body, Educational LANTERN, | Mahogany Body, 


ALOG Brass Stage and 
Brass Sliding Tubes. Brass Sliding Tubes. = Pree, Sliding Tubes. 


PERKEN, SON & RAYMENT, *icvsom cinwus’ LONDON. “OPTIMUS. 
X-RAY APPARATUS. 


Wagg’s Patent Operating Specialty, arranged for Hospital use, with new method of 
Radiography and LOCALIZATION, by which the accurate position of a foreign 
ven can be more quickly determined. | 


HARVEY &. PEAK. : 


NG OR ayers ange rar 
56 CHARING. Oss. BORD, LONDON, WG, 
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Graduated, £3 15s. 
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Eleven Sizes are now ready from 3} to 18 inches eq. focus. 


CATALOGUE OF HIGH-CLASS CAMERAS. AND LENSES, POST: FREE. 


7 & 8 Bread Street Hill, 
don, W.C., and THe MacmiLian Company, 66 F 


iTD., 


CROSSLEY BROS., 


EQUIVALENT TO FOUR LENSES AT THE PRICE OF ONE. 


PHILIP HARRIS & CO., Lr. 


CHEMICAL AND PHYSICAL APPARATUS MAKERS, 
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GENERAL LIBRARY, 
UNIV. OF MICH. 
JAN 18 1899 


A. WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 
** To the. solid ground 


Of Nature trusts the mind which 


butlds for aye.” —WorDswoRthH. 
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THURSDAY, JANUARY 5, 1899. 


[PRICE SIXPENCE. 








Registered asa Newspaper at the General Post Oflice. ) 


THE * NEWTONIAN ” 5 


UNIVERSAL SCIENCE LANTERN 


(IVES & NEWTON'S 
PATENT). 





Complete for Slides, Sijoronvento Objects, and Spectra. | 
For Lecturers on Light, Colour, and Colour Photography, &c. 
Sole Ma Makers: NEWTON & CO., 3 FLEET STREET, LONDON. 





=. A. aga rte Coil, our own m make, Batteries, Focus 


Tube 
7in. X gin. ” me 
= B.* In¢luding’6-inch ‘Coil, Batteries, ‘Larger Focus Tube, oak 
Tube Holder,& Barium-Platino- Cyanide Screen, of in. x 7in. £23 10 0 


BARIUM- PLATI 
EXCEMENT FLUORESCENCE YOu 
71n. X § My 248. 2° of in: x7 in, 38s. 6d.; 11#in. x gf in., 575. 6d. 
JOHN J. GRIFFIN & SONS, [L°, 
20-26 SARDINIA STREET, LONDON, Ww. C. 


older, and "Barium- Platino-Cyanide Screen, 








ian Rights are ye Repeaves. 


NALDER B BROS. & 60., Lr. Lo. 
LONDON. 


N. Cc. Ss. 
THOMSON 


REFLECTING 
GALVANOMETER. 


5090 OHMS RESISTANCE. 
VERY SENSITIVE. 
PRICE 
£9 10 Oo 
Write for CATALOGUES. 


= Cable Address: 
SECOHM, LONDON. 
No Agents in U.S.A. 


This Instrument delivered Free anywhere in U.S.A. 
for 360 c. 0.D. 


SPECTACLES 


FOR 





ELECTRIC LIGHT, INCANDESCENT GAS, 


And other Powerful Illuminants. 


mee. 
, a Toot A 


NEGRETTI & ZAMBRA’S 
THERMOSCOPIC LENSES 


Protect the Eyes from Glare, and 
RENDER THE LIGHT SOFT AND COOL. 


Illustrated Price Lists of Optical and Meteorological Instruments 
Sree by Post to all parts of the World. 


NEGRETTI AND ZAMBRA, 
SCIENTIFIC INSTRUMENT MAKERS to THE QUEEN 
‘38 HOLBORN VIADUCT, E.C. 


BRANCHES: 46 CORNHILL; 122 REGENT STREET. 
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BIRKBECK INSTITUTION, 
BREAMS BUILDINGS, @HANCERY LANE, E.C. 


Principal—G. ArmrraGce-SmitnH, M.A. 
DAY AND EVENING CLASSES. 
Term commences JANUARY 4, 1899. 

University oF Lonpon.—Complete Day Courses for all the Examina- 
tions in Science, and complete Evening Courses for all the Examinations 
for Science, Arts, and Law Degrees. 

Science Crasses in every Branch, with Practical Work. Well equipped 
Laboraturies for Chemistry, Physics, Biology and Botany. 

University Extension Lectures on Political Economy and,;Commercial 
Geography. 

CL ASSES in Languages, Commercial and English Subjects, Common 
a= Bankruptcy, Equity and Conveyancing, Logic, Psychology, and 

ethics. 

ScHoot or Art (Day and Evening): Drawing, Painting, Designing, 
Modelling, Life Classes, &c. 

Civic Service: Assistant Surveyor of Taxes, &c., Second Division, &c. 

Prospectus gratis on application to the Secretary. (Calendar, 6d.) 


BEDFORD COLLEGE, LONDON 
(FOR WOMEN), 

YORK PLACE, BAKER STREET, W. 
Miss ETHEL HURLBATT. 
SESSION 1898-99. 

Term begins on THURSDAY, January 19. 


Principal : 


The LENT 
The Colleg ge 
Arts and Science 

ing Departme nt, Hyg ziene Department, and the Art School. 
Six Laboratories are open to Students for Practical Work. 
Students can reside in the College. 
A Course of Ten Lectures for Teachers on Elementary Physical Measure- 


| 
| 
| 





EAST LONDON TECHNICAL 
COLLEGE, 


PEOPLE’S PALACE, MILE END ROAD. 
Director of Studies—J. L. S. HATTON, M.A. 
Professors : 
. D.A. Low (Wh. Sc.), M.I.M.E. 
. T. Hewitt, M.A., D.Sc., Ph.D. 
Physics ... . A. Leurecoprt, B/A., D.Sc. 
Art R. CHRISTIE. 


The new Term for the Engineering and Cone Courses, for Students 
over 15 years of age, commences on January 9. Fees for the first year, 
47 78.; for the second and third year, £12 12s. There are excellent 

boratories and Workshops. Eight Scholarships, embracing free educatior 
at these Classes and payments of £10 the first year and £15 the secon 
year, are given hat by the Drapers’ Company. 

Art Course commences January 9. Fees up to £2 2s. a Term. Ful 
particulars on application to the DirECTOR OF STUDIES. 


Engineering ... exe 
Chemistry « 


|GOVERNMENT GRANT FOR SCIEN. 


TIFIC INVESTIGATIONS. January 31 is the Last Day for 
receiving Applications, which must be written upon printed forms t 
be obtained from the undersigned, and must be forwarded to the 
Royal Society, Burlington House, London, W., in envelopes marked 
**Government Grant.” 


HERBERT RIX, B.A., Clerk to the Committee. 


| THE GRAHAM MEDAL, to be awarded 


“— for the University of London Examinations in | 
Students may also enter for College Courses, the Train- | 


for Original Research in any branch of Chemical Science, is now ope: 
to competition. 
Information regarding the conditions under which the Award will be 


| made, can be had on application to the Secretary of the Philosophica 


ments, followed by a Class for Practical Work, will be given by Miss Epitru | 


AITKEN « 
Further 


yn S: aturday mornings, at 10 a.m., beginning on January 21. 
information on application to the PRINCIPAL. 
F. MABEL ROBINSON, Secretary. 


INSTRUCTION IN 
CULTIVATION OF YEAST, 
According to HANSEN'S Methods. 


Courses for Beginners, as well as ior Advanced Students, in Physiology 
and Technology of Fermentations—Biological Analysis of Yeast. 

Manuals:—E. Chr. Hansen: ‘ Practical Studies in Fermentation.” 
London (Spon), 1896. Alfred a ** Micro-organisms and Ferment- 
ation.” London (F. W. Lyon), 1893. 

Further Particulars on Application to the Director, ALFRED JORGENSEN, 
The Laboratory, Copenhagen. V 


THE ELECTRICAL 
GENERAL ENGINEERING COLLEGE, 


EXPERIMENTAL ENGINEERING 


WORKS, 
2 and 4 PENYWERN ROAD, EARL’S COURT, 
LONDON, S.W., 


Trains Students for Electrical, Mechanical and Mining Engineering. 

Develops Electrical and Mechanical Patents. 

Constructs Experimental and Special Machinery and Models to 
Specification. 


UERNMORE. 24 cranceny cane, w. 
24 CHANCERY LANE, W.C. 
Tuition by JOHN GIBSON, M.A. (First Class, Camb.), and G. LOLY, B.A. 
(First Class, London), for all Public Examinations. 
in Scientific Agriculture for successful practical Agriculture and Forestry 
in the British Islands or the Colonies; also in Geology, Botany, &c., 
Practical, Chemical, and Physical Laboratories. The ‘‘State Corre- 


spondent”’ and Higher Examination Journal gives up-to-date particulars 
of all the leading C.S. and other Examinations. Price 2}d., post free. 


PURE 





Society of Glasgow, 207 Bath Street, Glasgow. 


LIVERPOOL SCHOOL BOARD. 


The Board requires, as soon as possible, the services of an ASSISTANT 
SCIENCE DEMONSTRATOR, The person appointed must be qualified 





| to take part in the experimental science teaching (Mechanics, Chemistry 


| and Physics) given in the Board's Schools. 





Special Instruction | 


Prize of One Guinea for competition each month; Special Prize of Pive | 


Guineas each June and December. 


VICTORIA U NIV ERSITY. 
THE YORKSHIRE COLLEGE, LEEDS. 
DEPARTMENT OF SCIENCE, TECHNOLOGY, AND ARTS. 


The next Term begins Tuesday, January 10, 
Prospectus hate free) from the REGISTRAR. 


COACHING. 
CHEMISTRY, PHYSICS, BIOLOGY. 


All Examinations—Conjoint Board, University of London, D. P. H. 
Theoretical and Practical. Small Classes or Private Tuition, . Well- dine | 
Laboratories. Practical Forensic Medicine.—‘‘R. C.,” 9 Heathcote 
Street, Gray's Inn Road, London, W.C. 


} 


| Workshop for making Apparatus. 


Salary, £100 first year, rising ir 

four years to £120, with an extra annual payment from £3 to £11 if ‘the 
applicant holds Science and Art Certificates and University distinctions 

and also a small proportion of the grant received for the classes, if any, 
taught under the Science and Art Department. Applications, stating age 
qualifications, and experience, must be received not later than Monday the 
gth January, 1899, addressed to Epwarp M. Hance, Clerk to the Board, 
School Board Office, Sir Thomas Street, Liverpool. 

24 December 1898. 





SECRETARY WANTEDfor the DURHAM 
COLLEGE OF SCIENCE, Newcastle-upon-Tyne, to enter on the 
Office immediately. The Duties, to which his whole time must be 
devoted, are of a very various kind, amongst them being attendance or 
Committees, oversight of the College Premises and Servants, responsi- 
bility for Minutes, Correspondence, ‘Reports, Accounts, &c. Age not 
more than 40. Salary to begin at £250. 

Applications, stating age and qualifications, and enclosing testimonials 

must be sent to the Principat on or before January 7, 1899. 


UNIVERSITY COLLEGE, LON DON. 


The Quain Studentshipin Biology (Botany Section) is Vacant. Candi 
dates (who must have attended for at least Three Terms one or more Classes 
in Botany at the College) should forward their applications to the Sect 
TARY by Februar 

They should en particulars of their College Course, and of any 
tinctions gained at the Universities or elsewhere. : 

The value of the Studentship is £100 per annum. The Appointment is 


for three years. 
T. GREGORY FOSTER, Ph.D., 
Aung pieennsidl 


TO SCIENCE MASTERS. —Wanted, for 


London Coaching Establishment, Senior Lecturer in Botany—Hon- 
Graduate essential. Salary £200, non-res. Also Asst. Demonstrator 
in Physics, and to take Elem. Mathcs. Salary £100, non-res. “ 
Junior Science Master, able to earn Grants—Schl. North of Eng!a 
Salary £100, non-rés —Address, Grirrirus, SmitH, Powe. & 
Smitu, Tutorial Agents, sad Bedford Street, Strand. 





1 
is 





RESEARCH. 
CHEMISTRY anv PHYSICS. 


Well-fitted LABORATORIES can be used for Research at any hour 
convenient to Workers. Dark Room for gy ge = and other Work 
Electric Mains for Experiments.— 
T.,” 9 Heathcote Street, Gray's Inn Road, W.C. 


KING’S COLLEGE, LONDON. 


STATE MEDICINE LABORATORIES. 


The Council invite Applications for the Post of Senior Demonstratcr. 
For particulars apply to the Secretary. 





SC 
The 
hesitat 
Suc 
Nore: 
MATIC 


Day for 
forms t 
to the 
marked 


nittee. 


irded 


OW opel 


will be 
sophical 


). 


STANT 
jualifie: 
emistry 

rising it 
1 if the 
nctions 
, if any, 


on the 
must be 
lance or 
esponsi- 

age 


Ag 


JANuARY 5, 1899] 


NATURE 


Ixxix 





Sale by Auction. 


MONDAY NEXT. 

4 Valuable Collection of Curios, Relics, China, Works of Art, Oriental 
Weapons, Carvings, Paintings, Books, Egyptian Antiquities, Heads, 
Horns and Skins from India, New Guinea Weapons, Dress, &c ; also 
the Gold Mounted Cane with which Robert Pate struck the Queen in 


1650. 

MR. J. C. STEVENS will Sell the above 
by Auction at his Great Rooms, 38 King Street, Covent Garden, as 
above, at 12.30. 

On view Saturday prior, ro-4, and Morning of Sale, and Catalogues had. 


THE SCIENTIFIC ROLL 
AND. MAGAZINE OF SYSTEMATIZED NOTES. 


THIS WORK IS A VALUABLE 
GUIDE, BIBLIOGRAPHY, AND INDEX TO SCIENCE. 


This work, now in course of publication, embraces : 

1. A Bibliography classified according to subjects arranged (1) according 
to the year of publication, and (2) alphabetically under each year according 
to the name of the author ; each item has its distinctive number for reference 
purposes. 

2. An /ndex, which, although arranged alphabeticaliy, is classified in 
groups more than is usual in an index, the object being to render it possible, 
at some future time, to amalgamate the various subject indexes into one 
general classified index. 

3. A Systematized Collocation of Facts grouped according to their rela- 
tionship to each other. The aim of the whole is to enable any person 
engaged in scientific research to find the information he seeks with a minimum 
expenditure of trouble, time and cash. 

A. RAMSAY, 


Send for a prospectus, &c., to 
4 Cowper Road, Acton, London, W. 


W. G. PYE & CO., 


SCIENTIFIC INSTRUMENT MAKERS, 
30 ST. ANDREW'S STREET 
CAMBRIDGE. 

















Apparatus especially adapted for 
Teaching Purposes at Moderate 
, Prices. 


PRICE LISTS FREE ON 
APPLICATION. 


TANGENT GALVANOMETER, £2 10. 





MEMOR 


(LOISETTE’S SYSTEM). 
THE SCHOOL OF.MEMORY TRAINING, 


zo Berners. St., Oxrorp St., Lonpon, W. 
SCIENTIFIC DEVELOPMENT OF THE NATURAL MEMORY. 


The late Rd. A. Proctor (Editor of Knowledge) said: ‘“‘I have no 
hesitation in thoroughly recommending the system.” . 

Success aT Exams. Minp WANDERING CuRED. SPEAKING WITHOUT 
Norges. How to successfully study all Branches of Science, MATHE- 
uaTics, Classics, &c. Prospectus post free on application to the Secretary. 


EsTABLISHED 180. TELERHONE, 2529. 


E. W. ALLEN & CO., 
TYPE AND SHORTHAND WRITERS, 
39 Lombard Street, London, E.C. 
Scientific MSS., Geological, Chemical, Medical, &c., carefully, quickly, 
and intelligently copied. Typists and Stenographers sent out for temporary 
work. References to Fellows’ of the Royal and other Scientific Societies, 
and Members of the Medical Profession. Terms on application. 


CURATORSHIP, or similar Appointment, 
required in Local’ or Private Museum. -Guod' references. — Address, 
B. W. Prigsf, 21°Elgin Avenue, 
WANTED, Photographs of Waves taken at 


Sea.—Vaucuan Cornisx, Branksome Cliff, Bournemouth. 











NOW READY. 
PHILOSOPHICAL TRANSACTIONS OF THE 
ROYAL SOCIETY. 


CONTENTS OF SERIES A, containing Papers of a Mathematical 
or Physical character. 
VOL. 191. 
Price £1 16s. (with 23 Plates). - 

Memoir on the Integration of Partial Differential Equations of 
the Second Order in Three Independent Variables when an 
Intermediary Integral does not exist in general. By A. k. 
FORSYTH. 

On the Change of Absorption produced by Fluorescence. By 
JoHN. BURKE. 

On the Occlusion of Hydrogen and Oxygen by Palladium. By 
Lupwic Monp, WILLIAM Ramsay, and JOHN SHIELDs. 

Comparative Photographic Spectra of Stars to the 34 Magnitude. 
By FRANK MCCLEAN. 

On the Application of Harmonic Analysis to the Dynamical 
Theory of the Tides.—Part II. On the General Integration 
of LAPLACE’s Dynamical Equations. By S. S. HouGu. 

Electrification of Air, of Vapour of Water, and of other Gases. 
By Lorp KELVIN, MAGNUS MACLEAN, and ALEXANDER 
GALT. 

Mathematical Contributions to the Theory of Evolution.— 
IV. On the Probable Errors of Frequency Constants and 
on the Influence of Random Selection on Variation and 
Correlation. By KARL PEARSON and L. N. G. FILon. 

A Compensated Interference Dilatometer. By A. E. TuTron. 

The Electric Conductivity of Nitric Acid. By V. H. VELEY 
and J. J. MANLEY. 

On the Thermal Conductivities of Single and Mixed Solids and 
Liquids and their Variation with Temperature. By 
CHARLES H. LEEs. 

Experiment son Aneroid Barometers at Kew Observatory, and 
their Discussion. By C. CHREE. 

On the Heat Dissipated by a Platinum Surface at High 
Temperatures. By J. E. PETAVEL. 
CONTENTS OF SERIES B, containing Papers of a 

Biological character. 
VOL. 190. 
Price £2 5s. (with 24 Plates). 

An Experimental Research upon Cerebro-Cortical Afferent 
and Efferent Tracts. By DAVID FERRIER and WILLIAM 
ALDREN TURNER. 

Experiments in Examination of the Peripheral Distribution of 
the Fibres of the Posterior Roots of some Spinal Nerves. — 
Part Il. By CHARLEs S. SHERRINGTON. 

On Apogamy and the Development of Sporangia upon Fern 
Prothalli. By WiLLiam H. Lane. 

The Pharmacology of ‘Aconitine, Diacetyl-Aconitine, Benza- 
conine, and Aconine, considered in relation to their 
Chemical Constitution. By J. THropORE CasH and 
WYNDHAM R. DUNSTAN, 

On the Cytological Features of Fertilisation and Related 
Phenomena in Pinus silvestris, L. By VERNON H. 
BLACKMAN. 

On the Nature of the Coccospheres and Rhabdospheres. By 
GEORGE MuRRAY and VERNON H. BLACKMAN. 

Upon the Structure and Development of the Enamel of Elasmo- 
branch Fishes. By CHARLEs S. ToMEs.: 

The Relations between the Hybrid and Parent Forms of 
Echinoid Larve. By H. M. VERNON. 

Observations on Stomata. By Francis DARWIN. 

Contributions to our Knowledge of the Fucacez: their Life- 
History and Cytology. By J. BRETLAND FARMER and 
J. Lu. WrLiams. 


London: HARRISON. & SONS; 45 St. Martin’s Lane, W.C. 


PHCNIX FIRE OFFICE, 


9 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
: ESTABLISHED 1782. ._ 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC -LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 

PROMPT PAYMENT OF. CLAIMS. 
SecreTarigs—W. C. MACDONALD and F. B. MACDONALD. 
LOSSES PAID OVER £20,000,000. 
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THE JOURNAL OF ANATOMY AND 
PHYSIOLOGY, 
NORMAL AND PATHOLOGICAL, HUMAN 


AND COMPARATIVE. 
CONDUCTED RY 
TURNER, CUNNINGHAM, MACALISTER, 
and M‘ KENDRICK. 
Vol. XXXIII.—New Series, Vol. XIII. Part I1.—JANUARY 1809. 
Now Ready. Price 6s. 
With Plates and Figures in Text. 
ConTENTS : 
«.- O. C. Bradley. Convolutions of Cerebrum of Horse. 

—W.G. Ridewood, D.Sc. Eyelid-Muscles of Carchariide and Scy/- 
lium : % Contribution to Morphology of Nicitating Membrane of 
Sharks. 

A. V. Meigs, M.D. Penetration of Muscular Fibres of Human Heart 
by ean, and Existence in that Organ of very large Capil- 
laries. (Plate IV.) 

4 —D. Hepburn, M.D. 
5.—D. Hepburn, M.D. 
Artery. 

6.—T. Wardrop Griffith. Large Opening between two Auricles of Heart, 

unconnected with Fossa Ovalis. 
7.—D F. Harris, M.D. Atypical Case of ‘‘ Strong Current in Ffliiger’s 


Law. 


PROFS. 


Shape of the Solid Abdominal Organs. 
Lateral Thoracic Branch of Internal Mammary 


8.—A. E. Taylor, B.A. Variations in the Human Tooth-form. 

9.-—Eug. Dubois. Abstract of Remarks on Brain-cast of Pithecanthropus 
erectus. 

so.—B. C. A. Windle, M.D. Condition known as ‘‘ Epignathus.” 

t1.—J. S. Bolton, M.D. Range of Applicability of certain Modifications of 
Weigert-Pal Process. (Plates V.-IX.) 

12,—D. Waterston, M.B. Osteometric Index Calculator. 

13.—E. W. Carlier, M.D. Ovarian Ova of Hedgehog. 


14.—G., Elliot Smith, M.D. Anatomy of Brain in Monotremata. (Plates 
X.-XI1 ) 


15.—Archzologia Anatomica. 
~ —Anatomical Notes and Queries. 
—Proceedings of the Anatomical Society of Great Britain and Ireland. 
Londen: CHARLES GRIFFIN & CO., Ltd., Exeter Street, Strand. 


OPTICAL & SCIENTIFIC INSTRUMENTS, 


Spectrometers, ctroscopes, Goniometers, Cathetometers, Optical 
Benches, &c., &c. Instruments for special purposes constructed to Clients’ 
ow. design Price List on application. 


Wilson (formerly Foreman at Messrs. ELLIOTT Bros.) 
56 Crogsland Road, Chalk Farm, London, N.W. 
_ Cont RACTOR TO >) H. M. GovERNMENT. 


CAMBRIDGE SCIENTIFIC INSTRUMENT 


, LTD. 
Works—CARLYLE ROAD, CAMBRIDGE. 


IMPROVED SPECTROSCOPE CELL 
FOR LIQUID ANALYSIS. 


The great objection to Spectro- 
scope Cells of the old pattern, is 
that trouble is always being ex- 
perienced from leakage owing to 

the defectiveness of 
the leather washers 
and stuffing - boxes. 
In this new Cell all 
leather washers and 
screw-joints are 
avoided, the joints 
depending entirely on 
the accuracy of two 
plane surfaces. The 
thickness of the liquid 
is very easily adjusted 
by means of a small 
millimetre scale. It 
will be found that this 
Cell is more readily 
cleansed than those 
in general use. 


Price, complete wi with Stand, £3 185. 6d. 
Write for our Catalogue gue of Microtomes and Accessories, 

















THE BRIDGES-LEE 


PHOTO-THEODOLITE 


The most perfect Instrument 
invented for Survey Work in 
Mountainous Districts, and for 
Military or Rapid Surveys. 


The Photo-Theodolite 
automatically records ° 
on the photograph all, 
or nearly all, the data 
necessary for the reduc- 
tion of the photographs, 
including the Magnetic 
bearings,— thus con- 
siderably reducing the 
time spent and the risk 
of error in the interpretation of 
the photographs. 

The Instrument is fitted with 
an Aluminium Body,  6-in. 
Azimuthal Circle, reading with 
Vernier to one minute of arc, 
4-in. Compass, divided to half 
degrees. Telescope with erect 
and inverting Eye-pieces, rapid 
Rectilinear Lens with Iris Dia- 
phragm and Colour Screen, six double dark Slides in Mahogany 
Case, with Stand complete, £45. 


Descriptive Pamphlets and Illustrated Description 
of the Instrument sent free on application. 


L. CASELLA, 
147 Holborn Bars, London, E.C. 


Telegraphic Address: “ Escutcheon, London.” ‘Telephone : Holborn 1054. 


CROMPTON & CO., Limep, 
ELECTRICAL ENGINEERS, 


THRIPLANDS,” 
Laboratory { mei colist, | LONDON, w. 





TRAINING INSTITUTIONS supplied with 
any description of ELECTRICAL 


PLANT, INSTRUMENTS, 
and APPARATUS. 


Experimental DIRECT and 
ALTERNATING 
CURRENT SETS. 


WRITE FOR 
PRICE 
LISTS, &c. 


CROMPTON 


(CLASS II.) 
POTENTIOMETER 


As supplied to CENTRAL STATIONS, 
TRAINING INSTITUTIONS, &c., under 
PRIVATE, MUNICIPAL, and GOVERNMENT 


control. 





LIBERAL DISCOUNTS. 


PLEASE ADDRESS ALL INQUIRIES AS ABOVE. 








E.C. 


VOFN 1054. 


TED, 


N, W. 
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J. SWIF rr & so N- 
(SPECIALLY APPOINTED TO THE WAR OFFICE). 
1/12" APOOMROMATIO, Oil 
Imm. N.A. 1°40. ... . Price £8 8 O 
NEWLY-COMPUTED PAN- 


APLANATIC, 1/12” Oil Imm. 
Minimum N.A. 1°30. .. ‘Price 


NE Wie COMPUTED 1/8” Oil 


Imm N.A. 1°26. .. . Price 


MICROSCOPES natn with 
Two Objectives, Ocular and Iris 
Diaphragm, in Cabinet, from 

SWIFT- svus CAMERA 

LUCIDA a ane 2 8°@ 


6 60 


400 


6 60 


For Particulars and Prices of Muroscopes, 
apply 
UNIVERSITY OPTICAL WORKS, 
81 TOTTENHAM COURT ROAD, W. 


A. GALLENKAMP & CO., 


19 & 21 SUN STREET, FINSBURY SQUARE, 
LONDON, E.C. 


CHEMICAL AND BACTERIOLOGICAL APPARATUS OF | 
EVERY DESCRIPTION. 

JENA GLASS BEAKERS AND FLASKS AT 
REDUCED PRICES. 
STANDARDIZED BURETTES AND OTHER 
GRADUATED INSTRUMENTS. 
LABORATORY FURNISHERS. 


LARGE STOCK FOR SUPPLY WHOLESALE & EXPORT. 











Write for Catalogue of 500 fully illustrated pages; one al 
___the most complete Lists published. 


For P hotography, Unsurpassed for fine definition. 


Gone [Enses 


TAYLOR, TAYLOR, & HOBSON, 
Siate Street Works, Leicester ; 
and 10 Charing Cross Road, London. 
Ask for the C Cooke Booklet. 


C. BAKER, 244 HIGH HOLBORN, LONDON. 
MICROSCOPES AND SPECIMENS, 
ASTRO. AND TERRESTRIAL TELESCOPES. 
SURVEYING AND DRAWING INSTRUMENTS. 
Sa Caracocues Post Free. “BG 


A large number of Second-hand Instruments by the best makers ; 
List now ready. 
Write for particulars op new 


MICRO SLIDE LENDING DEPARTMENT. 





‘DAVE NPORT- STEWARD 
UNIVERSAL 
ARC | 
LAMP 
POR 
HIGH-CLASS 


OPTICAL 
PROJECTIONS, 


£5 5s. 


For 


either Direct 


or Alternating 
Currents. 


ILLUSTRATED CATALOGUE OF OPTICAL LANTERNS 
AND APPARATUS POST FREE. 


X-RAY APPARATUS. 


J. H. STEWARD, 
406 STRAND; 457 WEST STRAND, W.C.; 
7 GRACECHURCH STREET, E.C., LONDON. 


A NEW STEREOSCOPIC BINOCULAR 


FIELD GLASS 


|Of NEW FORM and CONSTRUCTION. 


(English Patents, Nos. 5639 and 
7942, 1894.) 

Of handy size, with large 
field, brilliant definition, perfect 
achromatism, and very decided 
STEREOSCOPIC effect, and 
which, when once adjusted, are 
always ready for use. 

Prices: £6 to £8. 

For NAVAL MEN and DEERSTALKERS, &c. (we have made 
larger sizes for NIGHT and DAY USE, admitting more light, but 
of somewhat greater weight). Prices: Night, £10; Day, £11. 

Lllustrated Price List free. 


CARL ZEISS, 


| »29 MARGARET STREET, REGENT STREET, LONDON W. 





“No Better Food.” 


Dr. ANDREW “a F.R.S.E., &c. 


TY< 


$° Cocoa, 


250 Gold aR and Diplomas. 
N.B—Just three.words are necessary in order to. obtain. the Tight: Cocoa, 


viz. FRY’S— PURE—CONCENTRATED. 
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ORIENT COMPANY’S PLEASURE CRUISES. 


The Steamship ZUS/7AN/JA (3912 tons register) 


Will Leave London (Tilbury), 11th January, 
For the WEST INDIES and BERMUDA, 
and arrive back in London, 13th March, 1899. 

The following places will be visited :—TENERIFFE, BARBADOS, 
TRINIDAD, GRENADA, ST. LUCIA, MARTINIQUE, SANTA 
CRUZ, JAMAICA, CUBA (Santiago), BERMUDA, and MADEIRA. 
** Winter afloat in the West Indies is most like a glorious summer, and at 
uch a time—when yachts and steam launches are laid up-at home—the trip 
hould be taken.” 

The Steamship ORJENT (£365 tons register), will make the next Cruise 
to SICILY. CYPRUS, PALESTINE. EGYPT, &c., leaving London, 
15th February, and arriving back 11th April. 


F GREEN and CO. Head Offices, 
Managers { ANDERSON, ANDERSON. and co.} Fenchurch Avenue. 


For passage apply to the latter Firm, at 5 Fenchurch Avenue, London, 
E.C. ; or to the West End Branch Office, 16 Cockspur Street. S.W. 





MINERALOGY. 
SECOND-HAND CABINETS 


Two, extremely well made solid Mahogany Cabinets of Forty-two 
Drawers, in three Tiers ; inside measurement of Drawers 17} x 134 x 3. 
The doors have an Open Brass Framework, with Red Silk Backing 


S. HENSON, 97 RECENT STREET, LONDON, W. 
COLLECTIONS & MICROSCOPIC SLIDES, 


As advised by Science and Art Directory, arranged by 


JAMES R. GREGORY &-CO., 
, Mineralogists, &c., 
To Science and Art Department, British, Indian and Colonial 
Museums, &c. 
NOVELTIES and RARE GEM Cc 
2 S and PRECIOUS 


Mineral Specimens for Museums, and Collectors, and all purposes. 
Rock Specimens and Microscopic Sections of Rocks and Minerals 


cut to order. 

NEW AND VALUABLE MINERAL SPECIMENS CONSTANTLY 
ARRIVING. 

Stores & Offices: 1 Kelso Place, KENSINGTON, W. 


New Caracocugs anp Lists FREE. 


ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH), 
NATURALIST, 
180 ST. GEORGE STREET EAST. 





Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, | 


Netsukis China, Lacquers, Gongs, Shells, and other Curios. 


ESTABLISHED 1861. 


BIRKBECK BANK 


30 Southampton Buildings, Chancery Lane, London. 


INVESTED FUNDS 


£10,000,000. 


The BIRKBECK ALMANACK, with full particulars, post free. 
el ee eee __ FRANCIS RAVENSCROFT, Manager 
TO SCIENCE LECTURERS. 
’ 
HUGHES’ MOTO-PHOTOSCOPE FOR LIVING PICTURES. 
THE MOST PERFECT. 
No Suurter, therefore no Flickering. Superb Mechanism. 
The Moto-Phato Camera for taking the Pictures, Illustrated Lists, 2d. 
See Mr. Hucues’ PATENT COMBINATION OPTICAL LANTERN 
&c. Miniature Triple Lantern constructed for B. J. MALDEN, Esq. ; t 
success. New bag pac sa ggg A a panos for Class 
ation. n esults. 
Highest Award. Supplied to the Royal Pol be eng Hn Dr a 
TaN GuINNess, M ¢ ADELINA Patti, &c., &c. Patent Pamphéengos 
€ terns. The Universal Lantern 4-inch Condensers. 4-wick Lamp, 
Portrait Com ion front. Lerises, 18s. 6¢., Marvellous val Science 
Lecture Sets. | Nqv: . » The Lantern Kaleidoscope. Chea; ern 
Outfits in the Weslds Grandi Illusteated Catalogue, over 180 choice En- 
wings, 6a. 59 , 34. List of 300 Lecture Sets, Science Subjects, 
iews, &c., 6d. ; foe ad. Pamphlets Free—W. C. HUGHES, 
SPecia.ist, Brewster House, 82 Mortimer Road, Kingsland, N. 








WATKINS & DONCASTER, 


NATURALISTS, 


AND MANUFACTURERS OF 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS, AND ALL BRANCHES OF 
NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 


i— Call or send for detailed Catalogue (66 pp.), Post free on 
application. 
N.B.—For Excellence and Superiority of Cabinets and 
Apparatus, references are permitt to distinguished 
Patrons, Museums, Colleges, &c. 


A LARGE STOCK OF INSECTS AND BIRDS’ EGGS. 

Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 

with true natural surroundings. All Books and Publications on Natura) 
Riscary supplied. 


36 STRAND, LONDON, W.-C. 


(Five Doors from Charing Cross.) 








ZOOLOGICAL SPECIMENS FOR DISSECTION. 


All types required for Science Courses. perfect condition guaranteed 
The following are some of the chief forms, with prices : 

Scyllium, 104. each; 8s. doz. Sipunculus, 3s. to 4s. doz 

Ampbhioxus, 9d. each. Kchinus (large), 10s. doz. 

Astacus, gd. each. Cucumaria (large), 15. 4d¢. each. 

Anodon, 9d. each. Apus, zs. each. 

Rana, 6d. each. Nebalia, 1s. per tube. 
Gammarus, 18. per tube. 
Scorpio, 1s. to 1s. 6d. each. 
Scolopendra, 1s. 6d. each. 
Aplysia, 8. to 10d. each. 
Haliotis, 8¢. each. 

Loligo media, rod. each. 
Mya, rod. each. 
Pedicellina, 1s. per tube. 
Salpa, rs. 6d. per tube. 
Ascidia, 8d. each. 

Raia, 15. to 2s. 6d. each. 
Lacerta, rod. each. 





Noctiluca, rs. 3d. per tube. 
Grantia, 15. 3d. per tube. 
Sycon, 15s. 3d. per tube. 
Medusoids, 1s. 3d. per tube. 
Aurelia, 10d. each. 
Coryne, 1s. per tube. 
Obelia, rs. per tube, 
Ascaris (large), 8a. each. 
Cerebratulus, 1s. 6d. each. 
Nereis, 6d. each. 
Arenicola, 6d. each. 
Sagitta, 1s. per tube. 
REDUCTION ON LARGER QUANTITIES. 


JAMES HORNELL BIOLOGICAL STATION, JERSEY. 


LIVING SPECIMENS FOR - 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Ameeba, Arcella, Actinosphzrium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c,, for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Cospoohetin, Alcy- 
onium ; Hormiphora(preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 
Ligia M sis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pectens, 
Bugula, Crisia, Pedicellina ; Holothuria, Asterias, Echinus ; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 

Biological Laboratory, Plymouth. 


TRILOBITES 


From the Upper Silurian of Dudley. 
Phacops caudatus, 15. 6d. to 155. Phacops Downingiz, 1s. 6d. to 55. 
Acidaspis coronata, 2s. to 45. Encrinurus variolaris, 15s. 6d. to 
Calymene Blumenbachii, 
125. 6d. 








THE DIRECTOP. 





5s. to 


35. 6d. 
Homolonotus, 3s. 6d. to 75. 
_ A few Upper Silurian Crinoids, Corals, and Brachiopods. 


COLLECTIONS TO ILLUSTRATE GEOLOGY AND 
PHYSIOGRAPHY 


(Catalogues Post Free. 


._ THOMAS D. RUSSELL, Mineralogist, 
78 NEWGATE STREET, LONDON, E.C. 


ar 
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Crown 8vo, TVTERN;7 per Vol. LATEST VOLUMES OF THE 
Pe INTERNATION» “INTERNATIONAL SCIENTIFIC 
SCIENTIFIC SERIES _ | SERIES. 


SS Crown 8vo, 5s. per V6lume. 





HANDBOOK OF GREEK AND LATIN 
PALZOGRAPHY. By Sir E. Maunve 
TuHompson, K.C.B. With Tables of Alpha- 
bets and Facsimiles. Second Edition. 


A_ HISTORY OF CRUSTACEA: Recent 
Malacostraca. ByTuomas R. R. Sressine, 
M.A. With 19 Plates and 32 Figures in 
Text. 

THE DISPERSAL OF SHELLS: an Inquiry 

: ; into the Means of Dispersal possessed by 

ay ae ° . ae ie bt Fresh Water and Land Mollusca. By H. 

- a) al ee a ee = Waxuis Kew, F.Z.S. With Preface by A. 

= — . - - - R. Watvacr, F.R.S., and Iustrations. 


RACE AND LANGUAGE. By Anpre 
LeFEvRE, Professor in the Anthropological 
School, Paris. 

THE ORIGIN OF PLANT STRUCTURE 
BY SELF-ADAPTATION TO THE EN- 
VIRONMENT. sy Rev. G. HENsLow, 
M.A., F.L.S., -F.G.S., &c., author of ** The 
Origin of Floral Structures,” &c. 


ICE-WORK PRESENT AND PAST. By 
Rev. T..G. Bonney, D.Sc., LL.D., F.R.S.. 
&c.,° Professor of Geology at University 
College,’ London; Fellow of St. John’s 
College, Cambridge. 

A CONTRIBUTION TO OUR KNOWLEDGE 
OF SEEDLINGS. By Right Hon. Sir 
Joun Lussock, Bart., M.P., F.R.S. 


THE ART OF MUSIC. By C. Huserr H. 


Parry, Mus. Doc. 
THE POLAR AURORA. By A trrep 


Ancor. Illustrated. 
WHAT IS ELECTRICITY? By Joun 
i | Trowsripce. S.D. Harvard University. 
N ) i \ With many IIlustrations. 
MEMORY. By F. W. Eprince Green, 
M.D., author of *‘ Colour-Blindness.” With 
Frontispiece. 
ELEMENTS OF HYPNOTISM. By R. H. 
Vincent. Second Edition. Revised. 
SEISMOLOGY. By Joun Micne, F.R.S., 
F.G.S., author of “‘ Earthquakes and other 
Earth Movements.” With 53 Figures. . 
ON BUDS AND STIPULES. By the Right 
on. Sir Joun Lussock, Bart., M.P., 
F.R.S., author of “‘ Ants, Bees and Wasps.” 
With many Illustrations. [/ the Press. 


: 

-~_ 
y 
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LONDON: 


KEGAN PAUL, TRENCH, TRUBNER, & 6O., 


LIMITED, 


Paternoster H ose, Charing Cross Road. 


“OPTIMUS” MAGIC LANTERNS ==> roe DRAWING ROOM +> LECTURE HALL. 


Limelight may be adapted without alteration at an extra cost of 13s. 
_ Each Magic Lantern is efficient for Exhibitions. The Lens gives crisp defin tion, being a superior Achromatic Photographic Combination with rack and 
ion. It is fitted to a telescopic lengthening tube, so gaining increased focal accommodation. The Condenser is composed of two plano-convex lenses of 
ches diameter. The refulgent lamp has 3 wicks, yielding a brilliantly illuminated picture. Each is complete'in Box. 
LANTERN 
PHOTOS. 
Plain, 1/- 
Coloured, 1/6. 








All. Accessories 
at reasonable 
, —— prices. 
Student’s LANTERN 


4 . | . m | aie 
Superior Japanned (tojtake demonstrat- {| Russian Iron Body, Educational: LANTERN, | Mahogany Body, 


: ——Y aga si ‘ Brass Stage and 
Metal Body. ng tank) with | Brass Sliding Tubes. Russian Iron Body, CATALOGUE hers ge an 
Brass Sliding Tubes. | Brass Sliding Tubes. Post Free. Sliding Tubes. 


PERKEN SON & RAYMENT, “icisorm cixcus’ LONDON. ‘OPTIMUS,’ 
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THe “N. & G."GAMERAS JAS J. HIGH 
AND KINEMATOGRAPHS 8,9&10 +n Hic KS, 


FOR SCI | \ 
SCreretrse « . MS, =—«s|S-: SOLE. MAKER OF 
WORK. s\\ 
High-class Instruments of best 
workmanship. Used by the 


Leading Experts at Home and 
Abroad. 


COMPLETE 
PHOTOGRAPHIC 


OUTFITS 
Supplied for Scien- gma «THE NEW PATENT SPHYGMOMETER 


tific Expeditions Invented by Doctors HILL and BARNARD, which is of special 
or Special Investi- | construction, and a simple and accurate arterial pressure gauge. 
: | It is marvellously sensitive, and consists of a metal tambour, 
gations. the expansion of which is exhibited in a highly magnified form 
by means of an index or pointer which travels round a dial. 
; This dial is graduated in millimetres of mercury. The armlet 
Catalogues and pump and pressure gauge, when not in use, fit conveniently into 
Estimates free on a leather case. By means of this instrument we believe that 
the arterial pressure can be taken in man as rapidly, simply, and 
accurately as the temperature can be taken with the clinica) 
thermometer. 


N EWMAN & GUARDIA, Ltd., The Instrument has a 6-in. Dial, and is packed in a 


neat morocco Case with Handle. 
90 & 92 Shaftesbury Avenue, London, W FULLER PARTICULARS On RPPLIAA TION, 


OPPOSITE THE BRITISH MUSEUM. 
THACKERAY HOTEL. 
GREAT RUSSELL STREET, LONDON. 


THIs newly-erected and commodious Hotel will, it is believed, meet the requirements of those who desire all the conveniences 
and advantages of the larger modern licensed hotels at moderate charges. Passenger Lift. Electric Light in all Rooms. Bath-roons 
on every Floor. Spacious Dining, Drawing, Writing, Reading, and Smoking Rooms. All Floors Fireproof. Perfect Sanitation. 
Night Porter. Telephone. Bedrooms from 2s. 6d. to 4s. 6d. per night. Full Tariff and Testimonials on application. 

Telegraphic Address: ‘* THACKERAY, LONDON.” Proprietor—J. TRUSLOVE. 


Also, amalgamated with, and under the same management, 
THA CHERAYTY HovUvUsS =E 
(TEMPERANCE HOTEL), 

1 MONTAGUE STREET, RUSSELL.SQUARE. 


Tuis Hotel, which has been carried on so successfully for the last 13 years, adjoins the British Museum, and is exception- 
Bedrooms from 2s. to 3s. 6d. per.night. Full Tariff and Testimonials on application. 
Proprietor—J. TRUSLOVE. 


application. 
(When writing, please refer to Naturn.) 














ally quiet. 
Telegraphic Address: ‘‘ TRUSLOvE, LONDON.” 


THE SCIENTIFIC MAN'S, NATURALISTS, AND TRAVELLER'S CAMERA 
Stereoscopic Company’s BINOCULAR, 


Because when ready to take 12 Pictures it weighs 19 ounces only. 


It is used like a Field Glass. Takes instantaneous and time exposures. Gives Pictures 7 in. by 5 in. 
when used with the simple printing and enlarging apparatus. Price £5 5s. only. Complete with enlarging 
apparatus, £10 10s. FREE Lessons to Purchasers. 


From R. BOWDLER SHARPE, Esq., LL.D., Assistant Keeper, Zoological Prenney, Bee > a 
“ March 4, 1808. 

“* I have received the remainder of the proofs of my photographs, and I must say that I am delighted with 
them. I consider it one of the best day's work I ever did when I bought one of your ‘ Binocular’ Cameras. 
The ease with which it is worked, and the excellent results obtained, make it a most pleasurable accompani- 
ment of a summer's outing, and, in my case, go per cent. of my Norway photographs have come out beauti- 
fully, while even the small remainder cannot be considered failures. 1 think this is a grand result, when you 
remember that I had little or no experience of photography, and had only time for an hour's instruction in 

our rooms the day before I sailed, and, further, that I had to make my own dark rooms in Norway in the 
t way I could. I am looking forward to having much pleasure this summer from the faithful ‘ Binocular,’ 
and I have recommended it to all my friends.” 


THE STEREOSCOPIC COMPANY, 2 
106 and 108 REGENT STREET, W.. and 54 CHEAPSIDE, E.C. CATALOGUES FREE. j 


#rmted by Ricnarp Cray AND ome Limrrep, at 7 & 8 Bread Street Hill, Queen Victoria Street, in the City of London, and published by Macmtt!.an 
axpCo., Lrmrrgp, at St. Martin’s Street, London, W.C., and Tue Macmitian Company, 66 Fifth Avenue, New York.— Tnuxsnay, Jan. 6, 1899 
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‘* To the solid ground 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH. 
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THE “NEWTONIAN” BROWNING’S PLATYSCOPIC LENS. 


UNIVERSAL SCIENCE LANTERN With Larger — regent and Improved Definition 
(VES STENTS. ‘e : - 


Engraved Real Size. 
AN ACHROMATIC COMBINATION, 

COMBINING THE DEFINITION OF A MICROSCOPE WITH THE 

PORTABILITY OF A POCKET LENS. 

** If you carry a small Platyscopic Pocket Lens (which every observer of 
Nature ought to do)."—GranT ALLEN in Knowledge. 

The Platyscopic Lens is invaluable to botanists, mineralogists, or ento- 
mologists, as it focuses about three times as far from the object as the 
| Coddington Lenses. This allows opaque objects to be examined easily. 

The Platyscopic Lens is made of four degrees of power, magnifying 
| respectively 10, 25, 20, and 30 diams. ; the lowest power, having the largest 
| field, is the best adapted for general use. ' 

The Lenses are set in Ebonite Cells, and mounted in Tortoiseshell Frames. 


a Price of the Platyscopic Lens, mounted in Tortoiseshell, magnifying either 
Complete for Slides, BMiorosceptc Objects, and Spectra. “4 _ or 30 diameters, each power, 158. 
. Price £18. In nickelised German Silver, each power, 17s. 6d. 
For Lecturers on Light, Colour, and Colour Photography, &c. Illustrated Description sent free. 


Sole Makers: NEWTON & CO., 3 FLEET STREET, LONDON. JOHN BROWNING, 63 STRAND, LONDON. W.C. 


BEC Kk’s SPECTACLES 


FOR 


NEW 
MICROSCOPE Ts mat eee eee 


THE 
“BRITISH STUDENTS.” 


Microscope Stand No. 55, as 
figured, with Iris Diaphragm, 
One Bye-piece; Double Nose- 


sine, Shun Gutemienbie oar me 6|NEGRETTI & ZAMBRA’S 
and 1/6’, adjusted to be in THERMOSCOPIC LENSES 


about focus, and the whole \ Protect the Eyes from Glare, and 


packed in polished Mahogany wy dui. RENDER THE LIGHT SOFT AND COOL. 
Case, _ } = Illustrated Price Lists of Optical and Metéorological Instruments 
£ 6 8 6 : ; ‘ree by Post to all parts of the World. 
e . 
. . 


- stirs scingreeet Goreea fa ea QUEEN 
. AKE to ’ 
R. @& J. BECK, Ltd., 38 HOLBORN VIADUCT 
68 CORNHILL, LONDON, E.C. BRANCHES : 45 CORNHILL; 122 REGENT STREET. 
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ROYAL INSTITUTION OF 
GREAT BRITAIN, 


ALBEMARLE STREET, PICCADILLY, 
TUESDAY on f wan 17), 


W. 

at Three o'clock, Prof. E. Ray Lan- 
KESTER, M.A., First of Ten Lectures on “ The Morpho- 
logy of the ‘Moltuses.” One Guinea the Course. 

THURSDAY (January 19), at Three o'clock, A. Henry SAVAGE 
Lanpor, Esq. First of Three Lectures on “Tibet and the Tibetans.’ 
Half-a-Guinea. 

SATURDAY (January 21), at Three o'clock, Sir ALEXANDER CAMPBELL 
Mackenzie, Mus.Doc. First of Three Lectures on, x. “* Liszt”; 2. 
4“, Tschaikowsky ” ; 3. “Brahms.” (With.Vocal and Instrumental Illustra- 
tions.) Half-a-Guinea. 

Subscription to all the Courses in the Season (Christmas to Midsummer), 
Two Guineas. 

FRIDAY EVENING (January 20), at Nine o'clock, Prof. Dewar, 
M.A.. LL.D., F.R.S., on ** Liquid H ydrogen.” 





BIRKBECK INSTITUTION, 
BREAMS BUILDINGS, CHANCERY LANE, E.C. 
Principal—G. ArmitTaGe-Smitn, M.A. 

DAY AND EVENING CLASSES. 

Term commences JANUARY 4, 1899. 


University oF Lonpon.—Complete Day Courses for all the Examina- 
‘tions in Science, and complete Evening Courses for all the Examinations 
for Science, Arts, and Law Degrees. 

Science C.assEs in every Branch, with Practical Work. Well equipped 
Laboraturies for Chemistry, Physics, Biology and Botany. 

University Extension Lectures on Political Economy and Commercial 
Geography. 

Crasses in Languages, Commercial ‘and English Subjects, Common 
i Bankruptcy, Equity and Conveyancing, Logic, Psychology, and 

thics. 

ScnHoot or Art (Day and Evening): Drawing, Painting, Designing, 
Modelling, Life Classes, &c. 

Civit Service: Assistant Surveyor of Taxes, &c., Second Division, &c. 

Prospectus gratis on = to the SECRETARY. = 6d.) 


NEW SOUTH WALES. 


UNIVERSITY OF SYDNEY. 
PROFESSOR OF PHYSICS. 


APPLICATIONS are invited for the above position from University 
Graduates under 35 years of age. Salary, £900 per annum Pension 
4400 per annum on retirement, under certain conditions, after 20 years’ 
service. Duties to commence on June 1, 1899. If successful candidate 
resides in the United Kingdom or America, 4100 allowed for passage 
expenses to Sydney. 

The instruction to be given by the Professor of Physics should include 
the experimentai treatment of the following subjects, viz.: The Properties of 
Matter ; Statics and Dynamics of Solids, Fluids, and Gases ; Electricity, 
Magnetism, Heat, Sound, and Light. Explanations of a Mathematical 
character should be given. 

Full particulars of conditions of . a duties, &c., can be 
obtained from Sir Danret Cooper, Bart., G.C.M.G., ‘Acting Agent- 
General for New South Wales, 9 Victoria Street, Westminster, London, 
S.W., to whom applications, stating age, and accompanied by eight copies 
each testimonial submitted, must be sent not later than February 18, 
1099. 


UNIVERSITY ‘COLLEGE, LONDON. 


The Quain Studentship in Biology (Botany Section) is Vacant. Candi- 
dates (w vho must have attended for at least Three Terms one or more Classes 
in Botany at the ange should forwatd their applications to the Sgcre- 
TARY by February 1. 

They should give particulars of their College Course, and of any dis- 
tinctions gained at the Universities or elsewhere. 

The value of the Studentship is £100 per annum. The Appointment is 


for three years. 
T. GREGORY FOSTER, Ph.D., 
Acting Secretary. 


COACHING. 
CHEMISTRY, PHYSICS, BIOLOGY. 


All Examinations—Conjoint Board, University of London, D. P. H., &c., 
Theoretical and Practical. Small Classes or Private Tuition. Well-fitted 
Laboratories. _ Practical Forensic Medicine—‘ R. C.," 9 Heathcote 
Street, Gray’s Inn Road, London, W.C. 





CURATORSHIP, or similar POET 


required in Local or Private Museum. Good references. — Address, 
B. W. Prigst, 21 Elgin Avenue, W. 





J. H. STEWARD’S 
IMPROVED 


MICROSCOPE. 


Firm 
Stand, 
Best 
Fine 
Adjustment. 


PRICES : 


Stand and Case, only 
£4 10s. ; 
or, complete with 
2 Eye-pieces, 

2/3 and 1/6 
Objectives, 
Double Nose-piece, 
and Iris Diaphragm, 
£7 10s. 


ILLUSTRATED 
CATALOGUE 
GRATIS. 


J. H. STEWARD, 
406 STRAND; 457 WEST STRAND, W.C.; 
7 GRACECHURCH STREET, E.C., LONDON. 


In answer to numerous Enquuirers, A. HILGER begs 
to state that he is now supplying a simple form of Laboratory 
Spectroscope suitable for use in oa and Colleges. The 
circle is divided through 90°, reading by vernier to I minute. 
A.dense flint prism of good definition, dividing D distinctly, is 
provided. The slit is adjustable, and has a pagans prism. 

Price, complete in case, £6 10s. 
Pocket Spectroscopes, for Rainband and Chemical 
Observations, from £1 Is. 
Gyummetesons by ~ "Schultze ag = and < aaee require- 


ts for A 
Cell Prisms with Quartz or =a Plates, &c. 
Micro-Spectroscopes of the: highest quality. 
Instruments for special purposes designed and executed on the 


shortest notice ; or made from supplied designs. 


ADAM HILGER, 


204 STANHOPE STREET, N.W. 


Telegraphic Address—“ Spuericity, Lonpon.”’ 


OPTICAL & SCIENTIFIC INSTRUMENTS. 


Spectrometers, Spectroscopes, G ters, Cath s, Optical 
Benches, &c., &c. Instruments for special purposes constructed to Clients 
ow designs. Price List on application. 

W. WILSON (formerly Foreman at Messrs. ELLIOTT Bros.), 
56 Crogsland Road, Chalk Farm, London, N.W. 
CONTRACTOR TO H.M. GOVERNMENT. 


ESTABLISHED 1890. TELEPHONE, 2529- 


E. W. ALLEN & CO., 
TYPE AND SHORTHAND WRITERS, 
39 Lombard Street, London, E. Cc. 
Scientific MSS., Geological, Chemical, Medical, &c., carefully, quickly, 
and a copied. Typists and Stenographers sent out for temporary 
work. es to Fellows of the Royal and other Scientific Societies, 
and ‘Mend _ of the Medical Profession. Terms on application. 


RESEARCH. 
CHEMISTRY anp PHYSICS. 

Well-fitted LABORATORIES can be used for Research at any hour 
convenient to Workers. Dark Room for Phot aphic and other Work. 
bt aot for making Apparatus. Electric Mains for Experiments.— 
“o* eathcote Street, Gray’ sInn Road W.C. 
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Just out. 





Demy 4to, with 40 half-tone reproductions from original negatives, and 63 illustrations in the text. 
Cloth gilt, price 12s. 


PHOTO-MICROGRAPHY. 


By EDMUND J. SPITTA, L.R.C.P. Lond.; M.R.C.S. Eng.; F.R.A.S. Formerly Demonstrator of Anatomy, 
St. George’s Hospital Medical School. Joint Author of ‘An Atlas of Bacteriology.” 


The book has been written to help those commencing the subject, and to assist others who may be anxious to achieve the 
highest results, in what has now become an absolutely scientific and commercial necessity. 

Like almost any art or science which has reached a high degree of perfection, Photo-micrography cannot be learnt in a 
moment, for it requires both knowledge and patience, practice and skill, to carry it out successfully. 


LONDON: THE SCIENTIFIC PRESS, Lrp., 28 & 29 SOUTHAMPTON STREET, STRAND, W.C. 


THE SCIENTIFIC ROLL 
AND MAGAZINE OF SYSTEMATIZED NOTES. 


THIS WORK IS A VALUABLE 
GUIDE, BIBLIOGRAPHY, AND INDEX TO SCIENCE. 


This work, now in course of publication, embraces : 

1. A Bibliography classified according to subjects arranged (1) according 
to the year of publication, and (2) alphabetically under each year according 
to the name of the author ; each item has its distinctive number for reference 
purposes. 

2. An Jndex, which, although arranged alphabetically, is classified in 

groups more than is usual in an index, the object being to render it possible, 
at some future time, to amalgamate the various subject indexes into one 
general classified index. 
_3: A Systematized Collocation of Facts grouped according to their rela- 
tionship to each other. The aim of the whole is to enable any person 
engaged in scientific research to find the information he seeks with a minimum 
expenditure of trouble, time and cash, 

As the work is the result of forty years’ labour, its main features cannot 
be fully described in a short advertisement. All persons interested in the 
classification of scientific data, especially those commencing a research, are 
invited to send for a prospectus and fuller particulars to 

A. RAMSAY, 
4 Cowper Road, Acton, London, W. 


THE VICTORIAN ERA SERIES. 


In Monthly Volumes, fcap. 8vo, Cloth, 2s. 6d. each. 











NEW VOLUME JUST PUBLISHED. 


RECENT ADVANCES 
IN ASTRONOMY. 


By A. H. FISON, D.Sc. 


London: BLACKIE & SON, Limitep, Old Bailey. 





, Will doubtless be received as a standard book of reference.”-—Scotsman. 
Likely to displace in popularity all similar productions.”—Liverpool 


Mer ury. 
THE OBSERVER’S _ [Half Morocco, 31s. 6d. net 


ATLAS OF THE HEAVENS. 
' By W. PECK, F.R.A.S., F.R.S.E. 


Thirty Star Charts (each 13} X of inches) on a large Scale (about 5° Dec. 
torinch), Whole Star Sphere shown: Positions for 1900. Magnitudes, down 
to 6°3, from most modern information. Nearly every Constellation com- 
plete inone Map. Catalogues of 1500 Double Stars, Clusters, and Nebulz ; 
Chart of Moon, &c. Forty-three full-page Plates in all. 


Cloth, ars. net.] 


Prospectus and Specimen Chart sent on receipt of S tamp for postage. 
GALL & INGLIS, 25 Paternoster Square, London; and Edinburgh. 





Just PUBLISHED. 
THE 


STRUCTURE & CLASSIFICATION OF BIRDS. 


By FRANK E. BEDDARD, M.A., F.R.S. 


Prosector and Vice-Secretary of the Zoological Society,of London. 


With 252 Illustrations. 8vo, price 21s. net. 
_“‘As an excellent compendium of the present state of our knowledge of 
bird anatomy, Mr. Beddard’s work may be heartily commended.” —Natuze. 

** Those who have occasion to use this book most will learn soonest to find 
out its sterling value, and such will best appreciate the fairness of our 
remarks.” —Natural Science. 

‘* We strongly recommend library committees and others who control the 
choice of books for students to at once obtain this book, for it is sure to 
become a classic in its subject.” —Science Gossip. 

‘* This is undoubtedly the most important work that the author, one of 
our chief living zoologists, has yet given us.”—Nature Notes. 





London: LONGMANS, GREEN, & CO. 


THE RELIOUARY AND ILLUSTRATED. 
ARCHAOLOGIST. 


Edited by J. ROMILLY ALLEN, F.S.A. 
QUARTERLY. Price 2s. 6d. 
THE JANUARY PART CONTAINS: 
On tHE Decoration oF A Scottisn Distarr. By Fred R. Coles, 
F.S.A.Scot. (11 Illustrations.) 
On some INTERESTING Essex Brasses. By Miller Christy and W. W. 
Porteous. (11 Illustrations.) 
Tue Kost Pesuirta. By F. F. Irving, B.D. (2 Illustrations.) 
On THE Discovery oF A ROMAN TESSELATED FLOOR at LEICESTER. 
By W. Trueman Tucker, F.G.S. (4 Illustrations.) 
Tue CHANGES AND CHANCES OF A Monastery. By S. M. Crawley 
joevey. 
Tue SymMBoLism or some CornisH Bencu Enps. (11 Illustrations.) 
Tue PortTRAiTuRE oF EnGiisu Corns. By J. Russell Larkby. 
Pre-NorRMAN Cross-SHAFT AT CAMBUSNETHAN, LANARKSHIRE. 
Tompstone AT HoL_GATe.—TuHE Roman Corn MILt. 
Notices or New Pusiications.—News Items AND Comments, &c. 
“The best antiquarian magazine in this country. ... Every page 
invites one’s attention, and, attracting it, retains it."—Aritish Architect. 


London: BEMROSE & SONS, Ltd., 23 Old Bailey ; and Derby. 


THE GEOGRAPHICAL JOURNAL, 
Price 2s. CONTENTS—JANUARY. 


The President’s Opening Address, Session 1898-1899.—A ‘Description of 
Christmas Island (Indian Ocean). By Chas. W. Andrews, B.Sc., F.G.S.— 
In the Valley of the Orinoco. By Major Stanley Paterson.—The Proceed- 
ings of the Pamir Boundary Commission.—Deep-Sea Exploration of the 
East Indian Archipelago.—Map of the Shire Highland District of British 
Central Africa. By Alfred Sharpe, C.B.—Lake Trasimene. By Prof. 
Paul Chaix.—Prof. Supan on the Rainfall of the Globe. By A. J. Herbert- 
son.—The Monthly Record.—Obituary: John Barrow, by the President ; 
Sir George Baden-Powell, K.C.M.G., -P., Frederick Jeppe.—Corre- 
spondence : a New Mountain Aneroid Barometer. By Edward Whymper. 
—The Geographical Terms “ Tirah” and “ Afghanistan.” By Major H. 
G. Raverty.—Geographical Literature of the Month.—Numerous Maps and 
Illustrations. 


EDWARD STANFORD, 26 and 27 Cockspur Street, S.W. 
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Griffin’s Scientific and Technical Works. 


By ANDREW JAMIESON, M.Inst.C.E., Professor of Electrical 
E MIES in the-Glasgow and West of Scotland Technical College. 


JAMIESON’S APPLIED MECHANICS 
pes ANCED). Complete i in Two Volumes. Sold separately. 

Vol. 1.—C omprising Part I.: The Principle of Work a its Applica- 
tions; Part IIl.: Gearing. With 232 Illustrations am 
Papers. Tuirp Epition. Price 75. 6d. 

‘* Fully maintains the reputation of previous works by Prof. Jamieson. 
More = cannot say.” —Practical Engineer. 
Volume II., Seconp Eprrion, Revised and Enlarged, 8s. 6d. 


| 


Motion and Energy, Strength of Materials, Graphic Statics, Hydraulics | 
| More than one half of the Members who died during the 


ar ad Hydraulic Machinery. 
“WELL AND LUCIDLY WRITTEN.’ — The Engineer. 


THIRTEENTH EpiTi0n, Leather, 8s. 
ELECTRICAL RULES AND ‘TABLES | 
(A Pocket-Book of). For the use of Electricians and Engineers. By 


J. MUNRO,C.E., and Prof. A. JAMIESON, F.R.S.E., M.Inst.E.E. 
‘Wonderfully perfect." —Zlectrician. 


TuirD Epition. Very Fully Illustrated. Cloth, 4s. 6d. 


STEAM BOILERS: their Defects, Manage- 
MENT, AND CONSTRUCTION. By R. D. MUNRO, Chief 


SCOTTISH PROVIDENT 
INSTITUTION. 


| Heap Orrice: 6 St. Andrew Square, EDINBURGH 


=xamination | 


MUTUAL ASSURANCE with MODERATE PREMIUMS. 
The SURPLUS at last Division (1894) was £1,423,000, 
Septennial period were entitled to Bonuses which, not- 


withstanding that the premiums do not as a rule 
exceed the non-profit rates of other Offices, were on 


| the average equal to an Addition of about 50 per cent. 
| to the Policies which participated. 


Engineer of the Scottish Boiler Insurance and Engine Inspection | 


Lc ompany. 
A valuable companion for workmen and engineers engaged about Steam 
Bo vilers ; 
Guardian. 
‘‘The book is VERY USEFUL, especially to steam users, artisans, and 
young engineers.” —ugineer. 


Seconp EDITION. With Illustrations. 25. 


GAS, OIL, AND AIR ENGINES. 
BRYAN DONKIN, M.Inst.C.E. 
‘‘The BEST BOOK NOW PUBLISHED on Gas, Oil, and Air Engines.” — 
The Engineer. 


SECOND Epirion, Revised and Enlarged, ros. 6d. 
GAS MANUFACTURE (the Chemistry of). 


A Handbook on the Production, Purification, and Testing of Illumin- 
ating Gas, and the Assay of the Bye-Products of Gas Manufacture. 
For the Use of Students. By W. J. AT KINSON BUTTERFIELD, 
M.A., F.LC., F.C.S., formerly Head Chemist, Gas Works, Beckton, 
London, E. ‘With numerous Illustrations. Handsome cloth. 
“‘The pest work of its kind which we have ever had the pleasure of 
reviewing.” —/ournal of Gas Lighting. 


London: CHARLES GRIFFIN & CO., 


Ltd., Exeter St., 


~» Swrand, W.Cc. 


NEW LIST 
Now Ready. 


DOUBLE BULB 
TUBES. 


: 


DOUBLE MERCURY BREAK. 


VOLTOHM-INSTALLATIONS. 


2O0O-INCH OUTEIT. 


TO BE SEEN AT— 


MESSRS.ISENTHAL, POTZLER, & CO., 


LONDON, W. 


ought to be carefully studied, and ALWAys AT HAND.”—Colliery | 


} 
| 
| 


Coomphne of Premium for £100 at Death, with Profits. 


AGE. 


30* 


35 





40 « 60 oa 55 
Durinc Lire, £2 1 6 £2 610 £2 
25 Payments,| 2180} 217 9/ 3 
15P PayMENTs, 3 12 1| 318 0 4 


149 £3 59 £4 17 g511 
46 4 87) 5611 
58 416 8} 6911 





*A person of 30 may secure £1000 at death by a yearly payment, 


| during life, of £20 15s., which would in many Offices secure (with profits) 


£800 only. Or he may secure £1000 by 25 payments of £26 10s., deing 


| thus free of payment before age 55. 


} 





ACCUMULATED FUNDS, £10,500,000. 
Prospectus, with full information, on application. 
JAMEs GRAHAM Watson, Manager. 


17 KING WILLIAM ST., E.C. 
J. Muir Leitcu, Secretary. 


C. E. MULLER & C0., 


MANUFACTURERS OF 
CHEMICAL AND PHYSICAL APPARATUS, 
X-Ray Tubes, Argon and Helium Spectrum Tubes 
Special Apparatus for Research, Chemical 
Thermometers, &c., &c. 


LONDON OFFICE: 








NEW 
GEISSLER 
TUBES. 


The Flowers ap- 

pearing in their 

Natural Colours 
under the 

| Kathode Rays. 


AN ASSORTMENT KEPT IN STOCK. 





PRICE LISTS OF CHEMICAL 
APPARATUS ON APPLICATION. 


148 HIGH HOLBORN, 
LONDON, W.C. 





ment, 
yrofits) 


, being 


0. 


-C. 
etary. 


S, 
ubes 
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THE BRIDGES-LEE 


PHOTO-THEOD OLITE 


The most perfect Instrument 
invented for Survey Work in 
Mountainous Districts, and for 
Military or Rapid Surveys. 


The Photo-Theodolite 
automatically records ' 
on the photograph all, 
or nearly all, the data 
necessary for the reduc- ! 
tion of the photographs, 
including the Magnetic 
bearings,— thus con- 
siderably reducing the 
time spent and the risk 
of error in the interpretation of 
the photographs. 

The Instrument is fitted with 
an Aluminium Body, 6-in. 
Azimuthal Circle, reading with 
Vernier to oné minute of arc, 
4-in. Compass, divided to half 
degrees. Telescope with erect 
and inverting Eye-pieces, rapid 
Rectilinear Lens with Iris Dia- 


phragm and Colour Screen, six double dark Slides in Mahogany 


Case, with Stand complete, £45. 


Descriptive Pamphlets and Illustrated Description 
of the Instrument sent free on application. 


L.,. CASELLA, 
147 Holborn Bars, London, E.C. 


sities Address : ‘* Escutcheon, London.” pr Holborn 1054. 





THE 


CAMBRIDGE SCIENTIFIC INSTRUMENT 
C0., LTD. 


Works—CARLYLE ROAD, CAMBRIDGE. 


IMPROVED SPECTROSCOPE CELL 
FOR LIQUID ANALYSIS. 


The great objection to Spectro- 
scope Cells of the old pattern, is 
that trouble is always being ex- 
perienced from leakage owing to 

the defectiveness of 
the leather washers 
and stuffing - boxes. 
In this new Cell all 
leather washers and 
screw-joints are 
avoided, the joints 
depending entirely on 
the accuracy of two 
plane surfaces. The 
thickness of the liquid 
is very easily adjusted 
by means of a small 
millimetre scale. It 
will be found that this 
Cell is more readily 
cleansed than those 
in general use. 


Price, complete with Stand, £3 18s. 6d. 














Write for our Catalogue of Microtomes and Accessories. 





SECOND-HAND MICROSCOPES 


Microscope, with 14”, 3%”, 5”, +”, and 7,” immersion, and 
complete Apparatus. 


Outfit, being only a fraction of original cost. 
Students’ Microscopes. 


ASTRONOMICAL TELESCOPES, £2 10s. to £120, in stock. 
Lists on ‘A pplication. 
CLARKSON & CO., 28 Bartlett’s Buildings, Holborn Circus, E.C. 


Also many other 


Price only 15 guineas for the whole | 


PHGNIX FIRE OFFICE, 


_ 9 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 


Special attention is drawn to a Beck high- class Binocular | 


ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
SecreTaries—W. C. MACDONALD and F. B. MACDONALD. 
LOSSES PAID OVER £20,000,000. 





EXTRAORDINARY VALUE IN BALANCES. 


MESSRS. F. E. BECKER & CO. 


OFFER 


100 GRAMME 


BALANCE, 


Of their very best finish, as described 
on the other side, for 


£1:9:6 


W. & J. GEORGE, Ltd., late 


F. E. BECKER & 6O., 


BALANCE 
AGAT 


KNIFE EDGES 
& BEARINGS 
BEAM SUPPORT 
LEVELLING SCREWS 
PLUMB LINE 
EXTRA HOOKS 
For Specific Gravity Expts. 
SENSITIVE to 1 MILLIGRAMME 


£1:9:6 
33-57 HATTON WALL, | ONDON 


HATTON GARDEN, 


WORKS—33-36 CAMBRIDGE STREET. & 13-15 CRESCENT, BIRMINGHAM. 
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ORIENT COMPANY’S YACHTING CRUISES. 
By the Steamships O? ENT (5365 tons register) 


and 


LUSITANIA (3912 tons register). 


For SOUTH OF FRANCE, SICILY, PALESTINE, and EGYPT, 
Leaving London, 15th February ; Villefranche (Nice), 26th February. 
Arriving back in London 11th April. 

For ITALY, GREECE, CONSTANTINOPLE, &c. 
Leaving London, 17th March ; Villefranche (Nice), 28th March. 
Arriving back in London, sth May. 

String Band, Electric Light, Hot and Cold Baths, High-class Cuisine. 


F. GREEN and CO Head Offices, 
Managers {ANDERSON. ANDERSON, and CO. } Fenchurch Avenue. 


a passage apply to the latter Firm, at 5 Fenchurch Avenue, London, 
C.; or to the West End Branch Office, 16 Cockspur Street, S.W. 


TO SCIENCE LECTURERS. 
HUGHES’ MOTO-PHOTOSCOPE FOR LIVING PICTURES, 


THE MOST PERFECT. 
No Suut ter, therefore no Flickering. Superb Mechanism. 
The Moto-Photo Camera for taking the Pictures. Illustrated Lists, od. 


See Mr. HuGues’ PATENT COMBINATION OPTICAL LANTERN, 
&c. Miniature Triple Lantern constructed for B. J. MALDEN, Esq. ; reat 
success. New Oxyhydrogen Microscope. Science Lanterns for Class 
Demonstration. Magnificent Results. -Docwra Triple, Prize Medal, 
Highest Award. Supplied to the Royal Polytechnic Institution, Dr.H. Grat- 
TAN GuINNess, Madame ApgE.INA Patt, &c., &c. 
Science Lanterns. The Universal Lantern 4-inch Condensers, 4-wic! 
Portrait Combination front Lenses, 18s. 6d., Marvellous value. 

Lecture Sets. Novelties. 
Outfits in the World. Grandly Illustrated Catalogue, over 180 choice En- 





Lamp, 
Science 


gravings, 6d.; Postage, 3d. List of 300 Lecture Sets, — bones’ | 


Views, &c., 6d.; ‘ostage 2d. Pamphlets Free.— 
SPECIALIST, Brewster House, 82 Mortimer Road, Kingsland, N. 





ESTABLISHED 18651. 


BIRKBECK BANK 


30 Southampton Buildings, Chancery Lane, London. 
INVESTED FUNDS 
£10,000,000. 


The BIRKBECK ALMANACK, with full particulars, post free. 
FRANCIS RAVENSCROFT, + Manager. 


THE MOST NUTRITIOUS. 


EPPS’S 


GRATEFUL—COMFORTING. 


COCOA 


BREAKFAST—SUPPER. 





Patent Tagenges | 


The Lantern Kaleidoscope. Cheapest Lantern | 





WATKINS & DONCASTER, 


NATURALISTS, 


AND MANUFACTURERS OF 


CABINETS AND APPARATUS 
FOR ENTOMOLOGY, ~— E@G8, AND ALL BRANCHES OF 
ATURAL HISTORY. 

SPECIAL sioW-ROOM FOR CABINETS. 
tf Call or send for detailed Catalogue (66 pp.), Post free on 


application. . 
N.B.—For Excellence and Supertorit 4 Cabinets and 
Apparatus, references are _ permitte distinguished 


Patrons, Museums, Colleges, &c. 











A LARGE STOCK OF INSECTS AND BIRDS’ EGGS. 


Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
with true natural surroundings. All Books and Publications on Natural 
History supplied. 

36 STRAND, LONDON, W.-C. 


(Five Doors from Charing Cross.) 
PHYSIOGRAPHY and GEOLOGY. 





COLLECTIONS & MICROSCOPIC SLIDES, 


As advised by Science and Art Directory, arranged by 


JAMES R. GREGORY & CO., 


Mineralogists, &c., 


| To Science and Art Department, British, Indian and Colonia} 


Museums, &c. 
NOVELTIES and RARE GEMS and PRECIOUS 
STONES. 


Mineral Specimens for Museums, and Collectors, and all purposes. 
Rock Specimens and Sears Sections of Rocks and Minerais 


order. 
NEW AND VALUABLE MINERAL SPECIMENS CONSTANTLY 
ARRIVING. 


| Stores & Offices: 1 Kelso Place, KENSINGTON, W. 


New CaTALoGuEs AND Lists FREE. 


LIVING SPECIMENS FOR. 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Ameeba, Arcella, Actinospharium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. — 








MARINE BIOLOGICAL ASSOCIATION 


OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 
The following animals can always be supplied, either living 


or preserved by the best methods :— 

Sycon; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Laniee, Terebella ; Lepas, Balapus, Gammarus, 
Ligia sis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pectens 
Bugula, Meri, Pedicellina ; Holothuria, Asterias, Echinus ; Ascidia, Sa! pa 
(preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 


Biological Laboratory, Plymouth. THE DI RECTOR. 











“OPTIMUS” MAGIC LANTERNS "=> -o» DRAWING ROOM “> LECTURE HALL. 


Limelight may be adapted without alteration at an extra cost of 13s. 


Each Magic Lantern is efficient for Exhibitions. The Lens gives crisp defin tion, being a superior Achromatic Photographie Combination with rack a 
It is fitted to a telescopic lengthening tube, so gaining increased focal accommodation. 
The refulgent lamp has 3 wicks, yielding a brilliantly illuminated picture. 


pinion. 
4 inches diameter. 


Student’ s Ls ANTERN 

(to take demonstrat- 
ing tank) with 

Brass Sliding Tubes. 


PERKEN SON & RAYMEN 


Russian Iron Body, 


Superior Japanned 
Brass Sliding Tubes. 


Metal Body. 


99 HATTON GARDEN, 
3 HOLBORN CIRCUS, 


nd 
The Condenser is composed of two plano-convex lenses of 
Each is complete in Box. 
LANTERN 
PHOTOS. 
Plain, 1/- 
Coloured, 1/6. 
All Accessories 
at reasonable 
prices. 
Mahogany Body, 
Russian Iron Body. ATALOGUE Brass Stage and 
Brass Sliding Tubes. bai Free. Sliding Tubes. 


LONDON. “OPTIMUS. 


Educational LANTERN, | —_ | 





and 
shed 


GS. 
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BREWSTER, SMITH, & CO., 


6 CROSS STREET, FINSBURY PAVEMENT, E.C. 
MANUFACTURERS AND IMPORTERS OF 


CHEMICAL AND SCIENTIFIC APPARATUS 


PURE CHEMICALS. 
Apparatus for School and Trade purposes. 





Finest Bohemian and Jena Hard Glass, also Cheap German 
Glass Goods, graduated and verified Burettes, Pipettes, and 
c.c. Measures, Balances, Metric Weights, either separately or 
in Sets. 

Our New Test Tube Stands (Patent applied for) will hold any size Test 


Tubes, from $ to 14 inch diameter. A great advantage over the ordinary 
Stands in use, which ony have }-inch holes. 


lllustrated Price List of Chemical Apparatus, wherein New Apparatus 
will Aa described, Post Free. 


M IN ERALS, FOSSILS, ROCKS. 


COLLECTIONS OF THIN SLICES FOR PRACTICAL MICRO- 
SCOPIC PETROGRAPHICAL STUDY. 

(a) Collections of Thin Slices of all important Rock-forming Minerals, 
for the Demonstration of the occurrence of the same in the Rocks, arranged 
according to F. Zirkel, ‘‘ Lehrbuch der Petrographie,”’ 2nd ed., Leipzig, 
1893. Collection of 114, respectively, 60 Thin Slices. 

Price, in elegant Case, £7 ; respectively, 43 158. 


(4) New Collection of properly mounted Thin Slices of Rock-forming 
Minerals, arranged according to H. Rosenbusch, ‘‘ Microscopic Physio- 
graphy of Minerals,” 3rd. ed., Stuttgart, 1897. 

120 Thin Sections of & different Minerals in — Case £9 0 0 
50 ” ” 3100 

(c) Collections of "Thin Slices of Rocks, to which will te added a short 
printed description of all the Specimens and Slices, arranged according to 
H. Rosenbusch, ‘‘ Microscopic Physiography of Rocks,” 3rd. ed., Stutt- 
gart, 1896. 


Collection of ... o  3290° __180__ 250 _ Thin Slices. 
Price, in elegant Case, £7 100 £1150 £1650 
THE NEW CATALOGUE OF MINERALS, METEORITES, &c., 
has just been published, and will be sent, Post free, on application, 


Dr. F. KRANTZ, 
BONN-ON-THE-RHINE, RHENISH MINERAL OFFICE. 
ESTABLISHED 1833. 


(Represented by Messrs. HARRINGTON Bros., Oliver’s Yard, 
53A City Road, London, E.C. ; and Cork, Ireland.) 


MINERALOGY. 
SECOND-HAND CABINETS 


Two extremely well made solid enemys) 2 Cabinets of Forty-two 
Drawers, in three Tiers ; inside measurement of Drawers. 17} x 13} x 3. 
The doors have an Open Brass Framework, with rk, with Red Silk Backing 


S. HENSON, 3 ‘97 REGENT STREET, LONDON, W. 
TRILOBITES 


From the Upper Silurian of Dudley. 


Phacops caudatus, rs. 6d. to 15s. Phacops Downingiz, 1s. 6d. to ss. 
Acidaspis coronata, 2s. to 4s. Encrinurus variolaris, 1s. 6d. to 
Calymene Blumenbachii, 5s. to 35. 6d. 


12s. 6d. Homolonotus, 3s. 6d. to 7s. 
A few Upper Silurian Crinoids, Corals, and Brachiopods. 


COLLECTIONS TO ILLUSTRATE GEOLOGY AND 
PHYSIOGRAPHY. 


Catalogues Post Free. 


THOMAS D. RUSSELL, Mineralogist, 
78 NEWGATE STREET, LONDON, E.C. 


ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH), 
NATURALIST, 
180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare Idols, Sacred Masks, ge y P 
’ ’ otte: 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. Lis 

















CARL ZEISS, 


OPTICAL WORKS, JENA. 
London Branch : 


29 MARGARET STREET, REGENT 
STREET, W. 





MICROSCOPES and ACCESSORIES 
—For Bacteriology, Biology, Mineralogy and 
Student’s use. — Apochromatic, Achromatic 
Objectives. —Micrometers, Sc. « 

OPTICAL MEASURING INSTRU- 
MENTS.—Spherometers, New Crystal Re- 
fractometer, Butter-Refractometer for the rapid 
determination of the purity of Butter, Lard, and 
Glycerine. 

Note.—We do not make Theodolites. 


. Illustrated Catalogues, including new edition 
(1898) of Catalogue of Microscopes, free. Please 
state which require d. 


~FREDK. JACKSON & Go. 


(Late MOTTERSHEAD & CO.), 


44 CROSS STREET, MANCHESTER, 


Goods Entrance: 10 Half-Moon Street, 


LABORATORY FURNISHERS, 


Importers, Manufacturers, and Dealers in 
CHEMICAL AND PHYSICAL 
APPARATUS 


Of-every Description. 
Fine -Chemicals, Volumetric Solutions, 
Plain and Stoppered Bottles, 


AND EVERY LABORATORY REQUIREMENT. 


eeeeer- Catalogue of Apparatus, with Price List 
f Chemicals, free on application. 


Sueapatty Address—‘‘ APPARATUS, MANCHESTER.” 
Telephone Number—2038. 





Apparatus for’estimation of sulphur in spent oxide. 


_W. G. PYE & CO. 
Physical & Physiological Instrument Makers, 


30 ST. ANDREW’S STREET, CAMBRIDGE. 


STUDENTS Bray yp —WHEATSTONE 
BRIDGE SS ee a ier. BOX. 
Aggregate ae ~ 12,220 ohms 


Guaranteed to I in 500. 


Piatinoid Wire. 
Price £9 10s. 

IMPROVED REFLECTING GALVANOMETER, 
for use with above, any resistance to 2000 ohms, £3. 
Galvanometer Shunts, Galvanometer a and Scales, 

Keys, Single Coils, Batteries, 
Reliable Apparatus at low prices for teaching Mechanics, 
Hydrostatics, Heat, Optics, Magnetism and Electricity, as 


supplied to many of the leading Technical Institutes and 
Organised Science Schools. 


Lists Free on application. : Physiological List in preparation. 


ROSSOR XRAY TUBES ss 


Osmium - Iridium 
ACTUAL MAKER, 





— as supplied to J. Mackenzie Davidson 


ROAD, E.C. 
MERCURY PUMPS, 
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Gives Accurate Results, Small Space required, Fastens to Wall, Length 8 to 9 Feet, Electric Release, Sliding Platforms, eights 
and Overweights, Balanced Wheel, Levelling Arrangement. Graduated, £3 15s.; not Graduated, £3 5s. (nett.) 
This Machine gives first-class results, and is to be depended upon. 
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WORKSHOPS OF P H IS & Co., Lro., 


CHEMICAL AND PHYSICAL APPARATUS MAKERS, BIRMINGHAM. 


CROSSLEYV’S GAS ENGINES. 





GREAT 


RECENTLY REDUCTION 


5 ei ; IN 
REMODELLED. = oe — GAS 


CONSUMED. 


SHAW, MANCHESTER. 
es ee 


CROSSLEY BROS., L-TD., OPEN 


s 


gth—152 
50 m/metres. | 


Objectives.—W 
king approximately in 


focus when revolved on a nose-piece. + 
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gular Standard Stock, and 
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extended 
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W. WATSON & SONS 


Fine Adjus 


-—Tripod 


As material has from time to 


prise a portion of WaTson 
time been procured, large numbers of Slides have been 


form 
38 by 38in. 
PRICES, 
Tt X.—‘* Fram” Microscope, with one e 
BRANCHES: 
16 FORREST ROAD, EDINBURGH. 
AUSTRALIA 


ue No. 3 is a Classified List re 
inches, affording absolute 


, 1s. 6d., and 2s. each. 
40,000 first-class Specimens, 


W. WATSON & SONS 


(Established 1837), 


13 High Holborn, London, W.C 


quence taken place, and Watson 


& Sons have decided to offer them at the exceedin 


with the additi 


eyepiece, and Abbe 
"For BACTERIOLOGY —Fram”* 


**Fram” Microscope, fitted as in 


”. 


Microscope, complete as in Set XI., with 
Objective. 1°25N.A., and -Watson’s new 
dust-proof Triple Nose-piece,in mahogany 


Iris Diaphragm, complete in mahogany 
the addition of 1-12in. Oil Imm 


case 


ASSORTMENTS FOR SELECTION. 
ET XII. 


An assortment of these Slides will be sent for selectio 


ices of 6d. and gd. each, to effect a reductio 
on receipt of reference or cash de 


rs, 
2 SWANSTON STREET, 


piece, two objectives, 1-6in 


r quality, but of our re 
of 1in., 4in., or Zin., 


ordinarily sell at rs. 
gany case 
Set X 


“FRAM” MICROSCOPE, 


A HIGHEST-CLASS MICROSCOPE AT 


STOCK-TAKING SURPLUS SALE 
MICROSCOPIC OBJECTS. 
queues | MODERATE COST. SPECIAL 


By Watson & Sons, at 6d. and 9d. each. 


be 
vt X1.— 


They comprise Diatomacee 

Specia Note.—These ob 
Coarse Adjustment.—Watson's Im 
Rackwork and Pinion. 
Mirrors.—Plane and Concave. 
Parachromatic Series, all wor 


Anatomical, Entomol 


of general interest. 
m/metres, with draw-tube 


Watson's Catalog 
senting a Stock of 


These objects com 
horse-shoe pattern, 


Sons’ regular Stock. 
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a a a 
STIGMATIC LENS. 
SERIES ll. 7/6. 
BRITISH DESIGN AND WORKMANSOYEIP. 
Is the best All-round Lens for either Professional or Amateur use. 

Each lens will give perfect definition with fu// aper‘ure to the extreme corners of the plate 
it is sold to cover ; with smaller stops it will cover at least two sizes larger, giving perfect sharp- 
ness all over the plate, and thus becoming a wide-angle lens of the highest excellence. ange 
combination may be used separately, giving foci of about 14 and 2 times the length of that 0 
the lens when used intact. The advantage of thus being able to choose the best point of view, 
irrespective of distance, will be at once apparent to the artistic worker. 

EQUIVALENT TO FOUR LENSES AT THE PRICE OF ONE. 
Eleven Sizes are now ready from 3} to 18 inches eq. focus. 


CATALOGUE OF HIGH-CLASS CAMERAS AND LENSES, POST FREE. 


J, H. DALLMRYER, Ltd., 25 NEWMAN STREET, OXFORD STREET, LONDON, ¥. 


and published by MAcMILLAN 
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Printed by Ricuarp CLay anp Sons, Limitep, at 7 & 8 Bread Street Hill, Queen Victoria Street, in the City of London, 
AND Ce, Limirep, at St. Mastin’s Street, Lenten W.C., and THE MacmiLian Company, 66 Fifth Avenue, New York.—THurspAy, 
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‘* To the solid ground 
Of Nature trusts the mind which builds for aye.’?—WORDSWORTH. 
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THE « NEWTONIAN - 


UNIVERSAL SCIENCE LANTERN 


(IVES & NEWTON'S 
PATENT). 


Complete for Slides, a. oy soopte Objects, and Spectra. 


For Lecturers on Light, i. and Colour Photography, & 
Sole Makers: NEWTON & CO., 3 FLEET STREET, LONDON. 





Royal 8vo, 16 pp. 
Post free upon application. 











ILLUSTRATED PRICE LIST OF 
BALANCES AND WEIGHTS. 


Puysicat and other Catalogues upon application. 


BALANCES on Polished Mahogany E Base, Beam Support and Adjusti 
Screws, Steel Knife Edges. Removable Stirrup Suspensions. 
= carry in each pan Se. 100 250. 500 1000 grammes. 


24/- 29/6 3 he 
comimEitciAL BALANCE, aes —: ber 


S 


g 





to _ kilos. 


4+ - 75/- 100/- 
COMMERCIAL WEIGHTS—In Polished - Hi gor 765-10 Yr ractions. 


1 milligramme to 50“ 100 200 500 1000 grammes, 
3/9 4/- T- 9/6 13/9 per set. 
JOHN J, 


GRIFFIN & SONS, Lp. 
20-26 SARDINIA STREET, LONDON, W.C. 














THE 


PROGRESSIVE SCIENCE SERIES. 


NEW VOLUME NOW READY. 


RIVER DEVELOPMENT: 


As Illustrated by the Rivers of 
NORTH AMERICA. 
By Professor I. C. RUSSELL. 


Large 8vo, cloth extra, fully Illustrated, 6s. 





The next Volume will be VOLCANOES, by 
Prof. BONNEY, D.Sc., F.R.S. 


List of previous and forthcoming Vols. on a Sree by post. 


_ JOHN MURRAY, ALBEMARLE STREET. 


SPECTACLES 


FOR 


ELECTRIC LIGHT, INCANDESCENT GAS, 


And other Powerful Illuminants. 





NEGRETTI & ZAMBRA’S 
THERMOSCOPIC LENSES 


Protect the Eyes from Glare, and 
RENDER THE LIGHT SOFT AND COOL. 


Illustrated Price Lists of Optical and Meteorological Instruments 
Free by Post to all parts of the World. 


NEGRETTI AND ZAMBRA, 
SCIENTIFIC INSTRUMENT MAKERS to THE QUEEN 
38 HOLBORN VIADUCT, E.C. 


BRANCHES : 46 CORNHILL; 122 REGENT STREET 
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BIRKBECK INSTITUTION, 
BREAMS BUILDINGS, CHANCERY LANE, E.C. 


Principal—G. ARMITAGE-SmiTH, M.A. 
DAY AND EVENING CLASSES. 
Term commences JANUARY 4, 1899. 


University oF Lonpon.—Complete Day Courses for all the Examina- 
tions in Science, and complete Evening Courses for all the Examinations 
for Science, Arts, and Law Degrees. 

Science C.iassEs in every Branch, with Practical Work. Well equipped 
Laboraturies for Chemistry, Physics, Biology and Botany. 

University Extension Lectures on Political Economy and Commercial 
Geography. 

Crasses in Languages, Commercial and English Subjects, Common 
— Bankruptcy, Equity and Conveyancing, Logic, Psychology, and 

thics. 

Scuoot or Art (Day and Evening): Drawing, Painting, Designing, 
Modelling, Life Classes, &c. 

Crvit Service: Assistant Surveyor of Taxes, &c., Second Division, &c. 

Prospectus gratis on application to the Secretary. (Calendar, 6d.) 


BEDFORD COLLEGE, LONDON 
(FOR WOMEN), 
YORK PLACE, BAKER STREET, W. 
Principal : Miss ETHEL HURLBATT. 
SESSION 1898-99. 

The LENT Term begins on THURSDAY, January 19. 
The College prepares for the University of London Examinations in 
Arts and Science. Students may also enter for College Courses, the Train- 
ing Department, Hygiene Department, and the Art School. 

Six Laboratories are open to Students for Practical Work. 

Students can reside in the College. 

A Course of Ten Lectures for Teachers on Elementary ny Measure- 
ments, followed by a Class for Practical Work, will be given by Miss Epiru 
AITKEN on Saturday mornings, at 10 a.m., beginning on January 21. 


Further information on application to the PRINCIPAL. 
F. MABEL ROBINSON, Secretary. 


THE ELECTRICAL 
GENERAL ENGINEERING COLLEGE, 


EXPERIMENTAL ENGINEERING 


WORKS, 
2 and 4 PENYWERN ROAD. EARL’S COURT, 
LONDON, S.W., 


Trains Students for Electrical, Mechanical and Mining Engineering. 

Develops Electrical and Mechanical Patents. 

Constructs Experimental and Special Machinery and Models to 
Specification. 


ERNM BE LONDON BRANCH at 

a 24 CHANCERY LANE, W.C. 
Tuition by JOHN GIBSON, M.A. (First Class, Camb.), and G. LOLY, B.A. 
(First Class, London), for all Public Examinations. Special Instruction 
dn Scientific Agriculture for successful practical Agriculture and Forestry 
dn the British Islands or the Colonies; also in Geology, Botany, &c., 
Practical, Chemical, and Physical Laboratories. The ‘‘State Corre- 
spondent” and Higher Examination Journal gives up-to-date particulars 
of all the leading C.S. and other Examinations. Price 24d., post free. 
Prize of One Guinea for competition each month; Special Prize of Pive 
‘@uineas each June and December. 


COACHING. 
CHEMISTRY, PHYSICS, BIOLOGY. 


All Examinations—Conjoint Board, University of London, D. P. H., &c., 
Theoretical and Practical. Small Classes or Private Tuition. Well-fitted 
Laboratories Practical Forensic Medicine.—‘‘R. C.,"” 9 Heathcote 
Street, Gray's Inn Road, London, W.C 








WANTED.—CHIEF CHEMIST and 
MANAGER of WORKS, bya leading London Firm of Manufacturing 
Chemists employing several hundred people. The qualifications 
necessary for the position are high and well-grounded scientific know- 
ledge and attainments; good practical experience in carrying out 
manufacturing processes; exceptional powers of organisation and 
administration ; tact ; good judgment ; capability to direct and control 
scientific workers engaged in the manufacture of fine medicinal 
chemicals and neem products. A gentleman with University 
training and Degrees preferred. The position commands a liberal 
salary. Replies will be treated in the strictest confidence if so desired. 
—Address, stating age, qualifications, and experience, to ‘‘ Manager,” 
c/o Messrs. MARKBY, Stewart, & Co., 57 Coleman Street, London. 


CURATORSHIP, LIBRARIAN, or similar 


Appointment pas in local or private capacity. Good references.— 
Address, B. W. Priest, 21 Elgin Avenue, W. 











ROYAL GEOGRAPHICAL SOCIETY. 
AFTERNOON MEETING. 


A Meeting will be held in the Map Room of the Society on Friday, 
anuary 27, at 4 p.m., when a Paper will be read on ‘‘ The Sub-Oceanic 
hysical Features off the Coast of Western Europe, including France, 
Spain, and Portugal,” by Prof. Epwarp Hutt, LL.D., F.R.S., F.G.S 


LEONARD DARWIN,} Honorary 
JAMES F. HUGHES, f Secretaries 


SHEFFIELD SCHOOL BOARD. 


CENTRAL HIGHER SCHOOL. 


PRINCIPAL required for the Central Higher School ; Salary, £500 per 
annum. The work of the School begins with Standard VI., and there is an 
Organised Science Section, a Commercial Section, and a Special Class for 
Scholars desiring to become Pupil Teachers, in addition to the ordinary 
classes for Standard VI. and upwards. Total attendance over 1200. 
Personal canvass will disqualify. Forms of application, which should be 
returned before the r1th day of February, 1899, may be had from 

JNO. F. MOSS, Clerk. 





School Board Offices, 
January 19, 1899. 


BIRKBECK INSTITUTION, 
BREAMS BUILDINGS, CHANCERY LANE, E.C. 


CHEMICAL DEPARTMENT. 

The post of JUNIOR DEMONSTRATOR will be vacant at the end 
of January. The duties consist mainly in the preparation of Lecture 
Experiments. Opportunities will be afforded for Study and Research. 

Particulars as to Salary, &c., on application to the PRINCIPAL. 


GORDON’S COLLEGE, ABERDEEN. 

Wanted, a TEACHER OF CHEMISTRY (for Day and Evening 
Classes); Salary, £250. Duties commence rst March. Applications to 
be lodged, on or before 31st inst., with the HEADMASTER, from whom par- 
ticulars as to duties may be had. 


RESEARCH. 
CHEMISTRY anp PHYSICS. 
Well-fitted LABORATORIES can be used for Research at any hour 
convenient to Workers. Dark Room for Photographic and other Work. 


Workshop for making Apparatus. Electric Mains for Experiments.— 
“T.,” 9 Heathcote Street Gray's Inn Road, W.C. 











Just Published, price 1s. Per Post, 1s. 4d. 


HE 
VICTORIA UNIVERSITY CALENDAR 
FOR THE YEAR 1899. 
London: MACMILLAN & CO., Ltd. Manchester: J. E. CORNISH. 


FOR SALE. 


PROCEEDINGS OF PHYSICAL SOCIETY. Complete Set. _ 
QUARTERLY JOURNAL OF GEOLOGICAL SOCIETY. Nos. 
185 to 216. 
NINETEENTH CENTURY. Vols. I. to VII. 
GEOLOGICAL RECORD, 1874 to 1879. Six Vols., Cloth. 
Offers to “‘S.,” c/o H. W. Wats, 24 Sidney Street, Cambridge. 








ESTABLISHED 18go. TELEPHONE, 2529. 
E. W. ALLEN & CO., 
TYPE AND SHORTHAND WRITERS, 
39 Lombard Street, London, E.C. 


Scientific MSS., Geological, Chemical, Medical, &c., carefully, quickly, 
and intelligently copied. Typists and Stenographers sent out for temporary 
work, a to Fellows of the Royal and other Scientific Societies, 
and Members of the Medical Profession. Terms on application. 


MEMOR 


(LOISETTE’S SYSTEM), 
THE SCHOOL OF MEMORY TRAINING, 


7o Berners St., Oxrorp St., Lonpon, W. 
SCIENTIFIC DEVELOPMENT OF THE NATURAL MEMORY. 


The late Rd. A. Procror (Editor of Knowledge) said:  “‘I have no 
hesitation in thoroughly recommending the system.” 

Success aTExams. Minp WANDERING CuRED. SPEAKING WITHOUT 
Notes. How to successfully study all Branches of Science, MATHE- 
MATICcsS, CLassics, &c. Prospectus post free on application to the Secretary. 
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THE 


CAMBRIDGE SCIENTIFIC INSTRUMENT CO., 


CAMBRIDGE. LIMITED, 





Manufacturers of Standard Electrical Instruments, Resistance Boxes and 
Recording Apparatus. 


CALLENDAR’S ELECTRIC RECORDER. 


PATENTED IN GREAT BRITAIN, UNITED STATES, CANADA, FRANCE, &c. 


_ This apparatus is capable of recording almost any kind of electrical quantity directly, and can be made to record many other 
juantities indirectly, as, for instance, temperatures by means of the variation of electrical resistance. 

The principle upon which the apparatus works is extremely simple. A pen or planimeter (or both) is attached to the sliding 

contact of a galvanometer on a straight ‘‘ Bridge-Wire,” and is kept automatically at the balance point by means of a delicate relay, 


controlling a pair of cl 


‘ELECTRIC RECORDER, 
a Do., Do., with extra Bridge-Wire, £26 5s. 
Price of Accessories Jor use with the above :— 


PLATINUM THERMOMETERS for Temperatures up to 800° C., 
PLATINUM PYROMETERS, with Platinum Leads, for Temperatu 


1200 C., from £5 5s. VOLTME' 


ock-motors. 


with one Bridge-Wire (as shown in Fig.), £25. 


res up tu 
TER OR VOLT-THERMOMETER, £4 yy 


UNSHINE RECORDE: 


SUN 
PLANIMETER ATTAC: 


R, £4 4s. 
MENT FOR SUNSHINE RECORDER, £5. 


The following are some of the special cases to which 
the apparatus has been applied: 

Electrical Records. Resistance, Voltage, Current or Power. 

Temperature Records. By Thermo-couple or by Platinum 
Thermometer, over any range, up to 1200°C. The instrument 
has been fitted to annealing furnaces with marked success. 


Meteorological Records. Sunshine Intensity, Humidity, 
Wind Velocity and Direction. It is especially useful for record- 
ing Earth Temperatures or Changes of Temperature in a position 
where it would be impossible to read a mercury thermometer. 


Cycle Records. Steam Temperature Cycles in the cylinder 
of a working Steam Engine. Forms of Alternating Current and 
Potential Waves. 

Pressure Records. Barometric Pressure, Steam Pressure. 
and Water Level. 

Regulators. Temperature, Voltage or Pressure. 


The same recording instrument can be used for all 
the purposes above mentioned, by connecting it to aif- 
ferent pieces of apparatus as required. It thus forms 
an invaluable instrument in a laboratory or lighting 
station. 


Among the advantages claimed for this recording system, are 
the following :— 

Use in Distant or Inaccessible Situations. 

Since the method and connections are electrical, the apparatus 
can be worked at almost any distance, and records can be ob- 
tained from situations which are otherwise inaccessible. Records 
are regularly obtained at McGill College, Montreal, from instru- 
ments situated on the top of Mount Royal, at a distance of more 
than a mile. 


Absence of Friction Error. The sticking of the pen in 
the paper, which is a common source of error in recording in- 
struments, has no effect on the record in this system, as the pen 
is moved by a motor. 


Rectangular Co-ordinates. Since the pen is moved along 
a straight slide, the co-ordinates of the record are rectangular. 
The record can be directly treated as an ordinary curve by graphic 
methods, and its area may be automatically integrated by attach- 
ing a planimeter in a very simple manner. 


Range and Accuracy. The scale of the instrument may be 
readily adjusted to correspond with any desired range. Smooth 
and accurate records may be obtained on a very open scale, such 
as 25 mm. to I° if desired. 


Averaging Rapid Fluctuations Automatically. In many 
cases, as in Electric Light and Power Stations, rapid fluctuations 
of small extent are continually in progress from second to second, 
which would have the effect of impairing the accuracy and 
legibility of the record, as the result would be a broad illegible 
blot instead of a curve. On the present system these rapid 
fluctuations are automatically averaged. 

No Magnetic or Temperature Error. Unlike the 
majority of electrical instruments, these recorders are practically 
unaffected by the neighbourhood of powerful dynamos and cur- 
rents. They are also compensated in such a manner as to be 
undisturbed by changes in the surrounding temperature. 


FOR FULL PARTICULARS WRITE FOR DESCRIPTIVE PAMPHLET, 
Particulars and Prices of other Apparatus made by the Company will be sent$Post Free on application. 
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AMONG THE HIMALAYAS. 
By Major L. A. WADDELL, LL.D., F.L.S., &c., Author 
of ** The Buddhism of Tibet.” 
With over 100 Illustrations and Maps and Plans. 
Demy 8vo. 18s. 


** Major Waddell has chosen a bit of the mountain world not only its 
least known, but its most imposing ; at the threshold of Kanchenjunga and 
Everest, which he describes very well. He has written one of the most 
interesting and valuable of recent books on Himalayan travel.”—Daily 
sVews. 


THE SURGICAL ANATOMY OF THE 
LYMPHATIC GLANDS 
By CECIL H. LEAF, F.R.C.S 
With 18 Coloured Plates. Demy 8vo. tos. 6d. net. 


“In the space of seventy-two pages, and with the aid of eighteen 
admirable coloured plates, he has given us in clear and concise language all 
that it is important for us to know about the situation and relations of the 
various groups of lymphatic glands . . . an important contribution to 
anatomical and surgical literature."—Zdinburgh Medical Journal. 

“Some eighteen full-page beautifully coloured plates, showing the 
various groups of glands . . . a valuable supplement tot he standard works 
of anatomy.”—7he Canada Medical Record. 


THE DISCHARGE OF ELECTRICITY 
THROUGH GASES. 
By Professor J. J. THOMSON, F.R.S. 
Crown 8vo. 4s. 6d. 

. an epitome of all that has been done in investigation of the effect 
of electricity on gases . . . it carries with it a charm which many scientific 
books lack." —The Engineer. 

‘“*, .. eminently inspiriting ; full of the seed from which discovery 
springs. In every way the book is suggestive, interesting and inspiriting, 


and as such should fulfil its purpose of provoking research and advancing 
science."’"—Nature. 


HUMAN IMMORTALITY. 
By Professor WILLIAM JAMES, of Harvard University. 
2s. 6d. 


“* Professor James is well known as one of the most suggestive and 
original writers, and as certainly the most brilliant psychologist living ; 
whatever therefore he has to say on this subject is worth listening to, for he 
thinks freely.” — The Spectator. 


ARCHIBALD CONSTABLE & CO., Westminster. 


A. GALLENKAMP & CO., 


19 & 21 SUN STREET, FINSBURY SQUARE, 
LONDON, E.C. 


CHEMICAL AND BACTERIOLOGICAL APPARATUS OF 
EVERY DESCRIPTION. 

JENA GLASS BEAKERS AND FLASKS AT 
REDUCED PRICES. 
STANDARDIZED BURETTES AND OTHER 
GRADUATED INSTRUMENTS. 
LABORATORY FURNISHERS. 
LARGE STOCK FOR SUPPLY WHOLESALE & EXPORT. 


Write for Catalogue of 500 fully illustrated pages; one of 
the most complete Lists published. 


CARL ZEISS, 


OPTICAL WORKS, JENA. 


London Branch : 
29 MARGARET STREET, REGENT 
STREET, W. 











MICROSCOPES and ACCESSORIES 
—For Bacteriology, Biology, Mineralogy and 
Student's use. — Apochromatic, Achromatic 
Objectives.—Micrometers, &c. 

OPTICAL MBASURING INSTRU- 
MENTS.—Spherometers, New Crystal Re- 
fractometer, Butter-Refractometer for the rapid 
determination of the purity of Butter, Lard, and 
Glycerine. 

Note.—We do not make Theodolites. 
Illustrated Catalogues, including new edition 
(1898) of Catalogue of Microscopes, free. Please 

state which required. 





CAMBRIDGE UNIVERSITY PRESS. 


SCIENTIFIC PAPERS. By P. G. Tait, 
M.A., Honorary Fellow of St. Peter’s College, and Pro. 
fessor of Natural Philosophy in the University of Edinburgh, 
In Two Vols., Demy 4to, with 12 Plates. Vol. I., 25». 

OCTONIONS. A Development of Clifford's 
Bi-Quaternions. By ALEXANDER McAULAY, M.A., 
Gonville and Caius College, Professor of Mathematics and 
Physics in the University of Tasmania. Demy 8vo, Ios. 67. 

A TREATISE ON DYNAMICS OF A 
PARTICLE. With, numerous Examples. By E. J. 
ROUTH, Sc.D., F.R.S., Fellow of the University of 
London, Honorary Fellow of Peterhouse, Cambridge. 
Demy 8vo, 14s. 

ZOOLOGICAL RESULTS, based on 
material from New Britain, New Guinea, Loyalty Islands 
and elsewhere, collected during the years 1895, 1896, and 
1897. By ARTHUR WILLEY, D.Sc. Lond., Hon. 
M.A. Cantab., Balfour Student of the University of Cam- 
bridge. 

Part I. Demy 4to, with 11 Plates, 12s. 6d. 
Part II. Demy 4to, with 12 Plates, 12s. 6d. 
Part III. (Zs the Press.) 
The work will embody the Zoological Results of the expe. 
dition, and will, it is expected, be completed in five or six parts. 
There will be numerous illustrations. 


CAMBRIDGE NATURAL SCIENCE MANUALS. 
Geological Series.—New Volume. 
THE PRINCIPLES OF STRATI. 
GRAPHICAL GEOLOGY. By J. E. MARR, M.A., 


Fellow and Lecturer of St. John’s College, Cambridge, and 
University Lecturer in Geology. Crown 8vo, 6s. 


London: C. J. CLAY & SONS, 
Cambridge University Press Warehouse, Ave Maria Lane. 


CROMPTON & CO., Limtep, 
ELECTRICAL ENGINEERS, 
Laboratory { seuemcron covet. } LONDON, W. 








TRAINING INSTITUTIONS supplied with 
any description of ELECTRICAL 


PLANT, INSTRUMENTS, 
and APPARATUS. 


Experimental DIRECT and 
ALTERNATING 
CURRENT SETS. 


WRITE FOR 
PRICE 
LISTS, &c. 


CROMPTON 


(CLASS II.) 
POTENTIOMETER 


As supplied to CENTRAL STATIONS, 
TRAINING INSTITUTIONS, &c., under 
PRIVATE, MUNICIPAL, and GOVERNMENT 


control. 





LIBERAL DISCOUNTS. 





PLEASE ADDRESS ALL INQUIRIES AS ABOVE. 


~~ 8 Od 6 » 
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THE BRIDGES-LEE THE SCIENTIFIC ROLL 


PHOTO-THEODOLITE 2X MAcAuine oF systeMarizep NoTks. 


The most perfect Instrument pe _t_- THIS WORK I5 4 VALUABLE 
invented for Survey Work in | GUIDE, BIBLIOGRAPHY, AND INDEX TO SCIENCE. 


Mountainous Districts, and for This work, now in course of publication, embraces : : 
Military or Rapid Surveys. re ; | 1. A Bibliography classified according to subjects arr@hged (1) according 
to the year of publication, and (2) alphabetically under each year according 
The Photo-Theodolite to the name of the author ; each item has its distinctive number for reference 
: ' purposes. : 
automatically records 2. An Index, which, although arranged alphabetically, is classified in 
on the photograph all, groups more than is usual in an index, the object being to render it possible, 
or nearly all, the data at some future time, to amalgamate the various subject indexes into one 
necessary for the reduc- 


general classified index. : - he 
tion of the photographs, 3. A Systematized Collocation of Facts grouped according to their rela- 
including the Magnetic 


tionship to each other. The aim of the whole is to enable any person 
engaged in scientific research to find the information he seeks with a minimum 

bearings,— thus con- 
slands siderably reducing the 


expenditure of trouble, time and cash. 
As the work is the result of forty years’ labour, its main features cannot 

: . | be fully described in a short advertisement. All persons interested in the 
6, and time spent and the risk M ® classification of scientific data, especially those commencing a research, are 
Hon. of error in the interpretation of invited to send for a prospectus and fuller particulars to 
Cam- the photographs. A. RAMSAY, 

The Instrument is fitted with 4 Cowper Road, Acton, London, W. 

an Aluminium Body,  6-in. . . 

Azimuthal Circle, reading with . In Two Vols., with nearly 1200 Illustrations. 

Vernier to one minute of arc, j 

4-in. Compass, divided to half A MAN UAL OF BOTANY. 

degrees. Telescope with erect 7 

and tavestian- fipeglenn, oil ‘ By J. REYNOLDS GREEN, &c.D., F.R.S., 

Rectilinear Lens with Iris Dia- Professor of Botany to the Pharmaceutical Society. 


Sn cle tend eunmes y ae dark Slides in Mahogany | y.) | MorpHoLocy AND ANATOMY. Second Edition. 
> ’ ° | 


eae 7s. 6d. 
Descriptive Pamphlets and Illustrated Description | Vol. II. CLASSIFICATION AND PHYSIOLOGY. 10s. 


f the I icati 
° e instrument sent free on application. London: J. & A. CHURCHILL. 


L. CASELLA, 
101 Mathers Base, Lenten, 2ci| PM@MIK FIRE OFFICE, 


Telegraphic Address : “‘ Escutcheon, London.” Telephone: Holborn 1054. 9 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
ee . EsTABLISHED 1782. 
C. BAKER, 244 Hic HOLBORN, LONDON. | MODERATE RATES. ABSOLUTE SECURITY. 
MICROSCOPES AND SPECIMENS, ELECTRIC LIGHTING RULES SUPPLIED. 
ASTRO. AND TERRESTRIAL TELESCOPES. LIBERAL LOSS SETTLEMENTS. 


SURVEYING AND DRAWING INSTRUMENTS. PROMPT PAYMENT OF CLAIMS. 
Oe Catratocuss Post Free. “BG 
A large number of Second-hand Instruments by the best makers ; Secretaries—W. C. MACDONALD and F. B. MACDONALD. 


List now ready. LOSSES PAID OVER £20,000,000. 


Write for particulars of new 


' MICRO SLIDE LENDING DEPARTMENT. X-RAY TUBE With Osmium and 
For Photography, Unsurpassed for fine definition. Comtum ~ Iridium 


Anodes as supplied to J. Mackenzie Davidson 


Esq 
OKE ACTUAL MAKER, ( 
67 FARRINGDON mua 


TAYLOR, TAYLOR, & HOBSON, ROAD, E.C. 
Bm A } soon ye! MERCURY PUMPS, Nats 
n i . " = 
7" tina EXPERIMENTAL AND SCIENTIFIC GLASS - BLOWING. 


























Just out. Demy 4to, with 40 half-tone reproductions from original negatives, and 63 illustrations in the text. 
Cloth gilt, price 12s, 


PHOTO-MICROGRAPHY. 


By EDMUND J. SPITTA, L.R.C.P. Lond.; M.R.C.S. Eng.; F.R.AS. Formerly Demonstrator of Anatomy, 
St. George’s Hospital Medical School. Joint Author of ‘An Atlas of Bacteriology.” 





__ The book has been written to help those commencing the subject, and to assist others who may be anxious to achieve the 
highest results, in what has now become an absolutely scientific and commercial necessity. 


Like almost any ert or science which has reached a high degree of perfection, Photo-micrography cannot be learnt in a 
moment, for it requires both knowledge and patience, practice and skill, to carry it out successfully. 


LONDON: THE SCIENTIFIC PRESS, Lrp., 28 & 29 SOUTHAMPTON STREET, STRAND, W.C. 
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TRILOBITES 


From the Upper Silurian of Dudley. 


Phacops caudatus, 1s. 6d. to 155. Phacops Downingiz, 1s. 6d. to 5s. 
Acidaspis coronata, 25. to 4s. Encrinurus variolaris, 15. 6d. to 
Calymene Blumenbachii, 35. 6d. 
12s. 6d. Homolonotus, 3s. 6d. to 7s. 
A few Upper Silurian Crinoids, Corals, and Brachiopods. 


COLLECTIONS TO ILLUSTRATE GEOLOGY AND 
PHYSIOGRAPHY. 


Catalogues Post Free. 


THOMAS D. RUSSELL, Mineralogist, 
78 NEWGATE STREET, LONDON, E.C. 


MINERALOGY. 


5s. to 











SECOND-HAND CABINETS 


Two extremely well made solid Mahogany Cabinets of — two 
Drawers, in three Tiers ; inside measurement of Drawers 17} x 13} 
The doors have an Open Brass Framework, with Red Silk Sedion. 


S. HENSON, 97 REGENT STREET, LONDON, W. 
ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH), 
NATURALIST, 
180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. 


ORIENT COMPANY’S PLEASURE CRUISES. 
By the Steamships O/’ ser “tabi 


LUSITANIA oe tons register). 


For SOUTH OF FRANCE, SICILY, PALESTINE, and EGYPT, 
Leaving London, 15th February ; Villefranche (Nice), 26th February. 
Arriving back in London, 11th April. 


For ITALY, GREECE, CONSTANTINOPLE, &c. 
Leaving London, 17th March ; Villefranche (Nice), 28th March. 
Arriving back in London, sth May. 


String Band, Electric Light, Hot and Cold Baths, High-class Cuisine. 


F. GREEN and CO } Head Offices, 
ANDERSON, ANDERSON, and CO. § Fenchurch Avenue, 


For passage apply to the latter Firm, at 5 Fenchurch Avenue, London, 
E. C5 ; or to the West End Branch Office, 16 ' Cockspur Street, S. v. 


ESTABLISHED 1861. 


BIRKBECK BANK 


30 Southampton Buildings, Chancery Lane, London. 
INVESTED FUNDS 


£10,000,000. 


The BIRKBECK ALMANACK, with full particulars, post free. 
FRANCIS RAVENSCROFT, Manager. 


THE MOST NUTRITIOUS. 


EPPS’S 


GRATEFUL—COMFORTING. 


COCOA 


BREAKFAST—SUPPER. 


365 tons register) 


Managers { 





OPTICAL & SCIENTIFIC INSTRUMENTS, 


Spectrometers, Spectroscopes, Optical 
Benches, &c., &c. Instruments for ene a= Bi ‘conatrusted to Clients’ 
own designs. Price List on application. 

W. WILSON (formerly Foreman at Messrs. ELLIOTT Bros.), 

56 Crogsland Road, Chalk Farm, London, N 





WATKINS & DONCASTER, 


NATURALISTS, 


AND MANUFACTURERS OF 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS, AND ALL BRANCHES OF 
NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 


Call or send for detailed Catalogue (66 pp.), Post free on 
application. 
B.—For Excellence and Stoeriorty 
PR ng references are permitte 
Patrons, Museums, Colleges, &c. 


A LARGE STOCK OF INSECTS AND BIRDS’ EGGS. 


Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
| with true natural surroundings. All Books and Publications on Natural 
Ristory supplied. 








rod Cabinets and 
distinguished 





| 
Co 
| 
| 





| 


36 STRAND, LONDON, W.-C. 


(Five Salen from Charing Cross.) _ 


“ZOOLOGICAL SPECIMENS FOR DISSECTION. 


All types required for Science Courses, perfect condition guaranteed 
| The following are some of the chief forms, with prices : 

Scyllium, 10d. each ; 8s. doz. Sipunculus, 3s. to 4s. doz. 

Amphioxus, 9d. each. Echinus (large), ros. doz. 

A stacus, od. each. Cucumaria (large), 1s. 4d. each. 

Anodon, 9d. each. Apus, rs. each. 

Rana, 6d. each Nebalia, 1s. per tube. 
Gammarus, 1s. per tube. 
Scorpio, 1s. to 1s. 6@. each. 
Scolopendra, 15s. 6¢. each. 
Aplysia, 8d. to 10d. each. 
Haliotis, 8¢. each. 

Loligo media, 10d. each. 
Mya, rod. each. 
Pedicellina, 1s. per tube. 
Salpa, rs. 6d. per tube. 
Ascidia, 8d. each. 

Raia, 1s. to 2s. 6d. each. 
Lacerta, 10d. each. 





Noctiluca, 1s. 3d. per tube. 

Grantia, 15. 3d. per tube. 

Sycon, 1s. 3d. per tube. 

Medusoids, 1s. 3¢. per tube. 

Aurelia, 10d. each. 

Coryne, 1s. per tube. 

Obelia, 1s. per tube, 

Ascaris (large), 8¢. each. 

Cerebratulus, 19. 6d, each. 

Nereis, 6d. each. 

Arenicola, 6d. each. 

Sagitta, 1s. per tube. | 
REDUCTION ON LARGER QUANTITIES. 


JAMES HORNELL BIOLOGICAL STATION, JERSEY. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Ameeba, Arcella, Actinosphzrium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price 1s. per ‘Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUT H. 

The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Laniee, Terebella ; Lepas, Balanus, Gammarus, 
Ligia Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pectens, 
Bugula, Crisia, Pedicellina ; - a0 apes Asterias, Echinus ; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed idsts apply to 

Biological Laboratory, Plymouth. 








THE DIRECTOR. 
PHYSIOGRAPHY and GEOLOGY. 


COLLECTIONS & MICROSCOPIC SLIDES, 


As advised by Science and Art Directory, arranged by 


JAMES R. GREGORY & CO., 
Mineralogists, &c., ; 
To Science and Art Department, British, Indian and Colonial 
Museums, &c. 
NOVELTIES and er MS and PRECIOUS 


and Collectors, and all purposes. 
—— of Rocks and Minerals 





Mineral Specimens for Museums, 
Rock Specimens and _ 


NEW AND VALUABLE MINERAL ‘SPECIMENS CONSTANTLY 
Stores & OMfons « 1 Kelso Place, “KENSINGTON, W 


New CavPALoGuEs AND Lists FREsz. 





CONTRACTOR TO H.M. GOVERNMENT. 
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W. G. PYE «Co. 


Scientific Instrument Makers, 


30 ST. ANDREW’S STREET, 
CAMBRIDGE. 


Apparatus especially adapted for 
Teaching Purposes at Moderate 
Prices. 


PRICE LISTS FREE ON 
APPLICATION. 


REFLECTING 
GALVANOMETER, £3 


THE IRISH NATU RALIST. 


A Monthly Magazine of Irish Zoology, Botany, and 
Geology. Price 6d. 
Edited by GEO. H. CARPENTER, B.Sc., and R. LLOYD 
PRAEGER, B.A. 


Annual Subscription, 5s. Post Free to any Address. 





Dublin: EASON & SON, Ltp., 40 Lower Sackville Street 
(to which Address Subscriptions should be sent). 


| 
London : SIMPKIN, MARSHALL, MAMILTON, KENT, & CO., Ltd. | 


HOLLOWAY'S PILLS» 


CURE 
Biliousness, Sick Headache, Indigestion, and 
all Internal Complaints. 
CAN BE TAKEN BY THE MOST DELICATE. 
Holloway’s Pills and Ointment may be obtained of 
all Medicine Vendors. 





J. SWIFT & SON 


(SPECIALLY APPOINTED TO THE WAR OFFICE). 


a ot on APOCHROMATIO, Oil 
N.A. 2°90, «. "Price £8 

NEWLY COMPUTED PAN- 

LANATIC, 1/12” Oil Imm. 

oe N.A. 1°30. .. Price 


NEWLY COMPUTED 1/8” Oil 


Imm. N.A. 1°26 Price 


MICROSCOPES, sins with 
Two Objectives, Ocular and Iris 
Diaphragm, in Cabinet, from oo 6 6 


ac A? A S CAMERA 
LUCID. «» Price 18 


For Particulars and Prices of Microscopes, 
apply 


UNIVERSITY OPTICAL WORKS, 


|81 TOTTENHAM COURT ROAD, w. 





TO SCIENCE LECTURERS. 
HUGHES’ MOTO-PHOTOSCOPE FOR LIVING PICTURES. 


THE MOST PERFECT. 
No Suutter, therefore no Flickering. Superb Mechanism. 
The Moto-Photo Camera for taking the Pictures. Illustrated Lists, 2d 


See Mr. Hucues’ PATENT COMBINATION OPTICAL LANTERN, 
&c. Miniature Triple Lantern constructed for B. J. MaLpEn, Esq. ; great 
success. New Oxyhydrogen Microscope. Science Lanterns for Class 
Demonstration. Magnificent Results. Docwra Triple, Prize Medal, 
Highest Award. Supplied to the Royal Polytechnic Institution, Dr.H. Grat- 
TAN GUINNESS, Madame ApgeLiINna Patti, &c., &c. Patent Pamphengos 
Science Lanterns. The Universal Lantern 4-inch Condensers, uk Lamp, 
Portrait Combination front Lenses, 18s. 6d., Marvellous value. Science 
Lecture Sets. Novelties. The Lantern Kaleidoscope. Cheapest Lantern 
Outfits in the World. Grandly Illustrated Catalogue, over 180 choice En- 
a ah Pre ~ 34. List of 300 Lecture Sets, Science Subjects, 
Views, & ostage 2d. Pamphlets Free.—W HUGHES, 
+ tee ear Brewster House, 82 Mortimer Road, Kingsland, N. 





“OPTIMUS” MAGIC LANTERNS sve roe DRAWING ROOM +> LECTURE HALL. 


Limelight may be adapted without a;teration at an extra cost of 18s, 
Each Magic Lantern is efficient for Exhibitions. The Lens gives crisp defin tion, being a superior Achromatic Photographic Combination with rack and 


pinion. It is fitted toa telescopic lengthening tube, so gaining increased focal accommodation. 
The refulgent lamp has 3 wicks, yielding a brilliantly illuminated picture. 


4 inches diameter. 


30/- 


Student’s LANTERN 

(to take demonstrat- | Russian Iron Body, 
ing tank) with | Brass Sliding Tubes. 

Brass Sliding Tubes. 


Superior Japanned 
Metal Body. 


PERKEN SON & RAYMENT, “sctscm cincus, 


The Condenser is composed of two plano-convex lenses of 
Each is complete in Box. 


LANTERN 
PHOTOS. 
Plain, 1/- 
Coloured, 1/6. 


All Accessories 
at reasonable 
prices. 
Mahogany Body, 
Brass Stage and 
Sliding Tubes. 


Educational LANTERN, | = | 


Russian Iron Body, 
Russian jron boty, | CATALOGUE 


LONDON. ‘OPTIMUS.’ 





NOTICE.—Advertisements. and business letters for NATURE should be addressed to the Publishers; Editorial 


communications to the Editor. 


SUBSCRIPTIONS TO “NATURE.” 
e 
, SA Ace a oe 4 8 
ME, ea Gs 6 2 : - O1% 
Quarterly ... “s: G as ee 
To ALL PLACES ABROAD :- a= 
ee bs #822 + arte I 
- a 6 
Quamitg’. : 01g & 





The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


CHARGES FOR ADVERTISEMENTS. 
& 


4 
*Three Linesin Column ....... 2 
Per Line after . . 4 re) 
One Eighth Page, or “Quarter Column . 18 
Quarter Page, or Half aColumn .. . 15 
Half a Page, ora Column ...... 5 
Whole Page .. . 6 

* The first line being in henvy type is charged for as Two Lines. 


Cheques and Money Orders payable to MACMILLAN & CO., Liméted. 


OFFICE: ST. MARTIN’S STREET, LONDON, 


We. 
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“n. & G.” GAMERAS . DAVENPORT-STEWARD 
AND KINEMATOGRAPHS Ad tect ie 


FOR SCIENTIFIC 


WORK. LAMP 


High-class Instruments of best FOR 


workmanship. Used by the 
HIGH-CLASS 


Leading Experts at Home and 


Abroad. facst 3} OPTICAL 
cate r—_— PROJECTIONS, 
Fe £5 5s. 
PHOTOGRAPHIC alow yy | , 
OUTFITS 
Supplied for Scien- { : , ree 
tific Expeditions either Direct 
or Special Investi- : } F or Alternating 
eee Nine 8 =§©—s- Currents. 


\ - (oLORTR ATES CATALOGUE OF > eee LANTERNS 
Catalogues and ‘D APPARATUS POST FREE 


Estimates free on X-RAY “APPARATUS. 


application. 
(When wr iting, please refer to Nature. ) 
oe J. H. STEWARD, 
NEWMAN & GUARDIA, Ltd., 406 STRAND; 457 WEST STRAND, W.C.; 


90 & 92 Shaftesbury Avenue, Lenfien, 7 GRACECHURCH STREET, E.C., LONDON. 
OPPOSITE THE BRITISH MUSEUM. 


THACHER AY HOTEL 
GREAT RUSSELL STREET, LONDON. 


THIS newly-erected and commodious Hotel will, it is believed, meet the pte Mert of those who desire all the conveniences 
and advantages of the larger modern licensed hotels at moderate charges. Passenger Lift. Electric Light in all Rooms. Bath-rooms 
on every Floor. Spacious Dining, Drawing, Writing, Reading, and Smoking Rooms. All Fioors Fireproof.. Perfect Sanitation. 
Night Porter. Telephone. Bedrooms from 2s. 6d. to 4s. 6d. per night. Full Tariff and Testimonials on application. 

Telegraphic Address: ‘‘ THACKERAY, LONDON.’ Proprietor—J. TRUSLOVF 


Also, amalgamated with, and under the same management, 
THA CHE RAY HovUvUsS =E& 
(TEMPERANCE HOTEL), 

MONTAGUE STREET, RUSSELL SQUARE. 


Tuis Hotel, which has been carne‘ on so successfully for the last 13 years, adjoins the British Museum, and is exception- 


ally quiet. Bedrooms from 2s. to 3s. 6d. per night. Full Tariff and Testimonials on application. 
Telegraphic Address: ‘* TRUSLOVE, Lonpon.’ c Proprietor—J. TRUSLOVE 














TO SCIENTIFIC MEN, NATURALISTS, TRAVELLERS, AND OTHERS. 


To the details a Photographic Out- 

fits for Scientific Men, Naturalists, 

Pay Travellers, and others who require 
the Apparatus to be exact in every 

P particular, and to be made on 
special Scientific lines. THE STEREO- 
SCOPIC COMPANY also make 

a speciality of Twin Lens Cameras, 


LONDON 
ATTENTION and —_ show the largest Stock in 

London of practical and highly- 

Comp any finished HandCamerasof every kind. 


Extract of Letter from R. BOWDLER SHARPE, Esq., LL.D., Assist. Keeper Zoological Dept., British 
Museum, March 4, 1898 :—“‘ I consider it one of the best day’ s work I ever did when I bought one of your Cameras. 
The ease with which it is worked, and the excellent results obtained, make it a most pleasurable accompaniment of 


a summer's outing.’ 
FREE LESSONS OR DEMONSTRATIONS TO PURCHASERS. 


Tra Ee STERE oOscorPic COMPAN YW, 
106 and 108 REGENT STREET, W., and 54, Cheapside, E.C. CATALOGUE FREE 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


** To the solid ground 
Or Nature trusts the mind which builds for aye.” —WORDSWORTH. 
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OPTICAL PROJECTION.|,, 


EXPERIMENTS 
ON 
LIGHT. 


(SEE 
ILLUSTRATED 
‘CATALOGUE, 


SLX STAMPS.) 


Set of Three Prisms, mounted as above, with Screens to show 


Principles of Achromatic Lens and Direct Vision Spectroscope 


on the Screen. 
NEWTON & CO., 3, FLEET STREET, LONDON. 


BEC K’sS 


NEW 


MICROSCOPE 


THE 


“ BRITISH | STUDENTS.” 





Microscope Stand No. 55, as 
figured, with Iris Diaphragm, 
One Bye-piece; Double Nose- 
piece, Two Object-glasses, 2/3” 
and 1/6", adjusted to be in 
about focus, and the whole 
packed in polished Mahogany 


Case, 


£6:8:6 ie 


R. & J.. BECK, Ltd., 
68 CORNHILL, LONDON, E.C. 


BROWNING’S. PLATYSCOPIC LENS. 
With Larger Angles, Increased Field, and Improved Definition 


Engraved Real Size. 

AN ACHROMATIC COMBINATION, 
COMBINING THE DEFINITION OF A MICROSCOPE WITH THE 
PORTABILITY OF A POCKET LENS. 

** If you carry a small Platyscopic Pocket Lens (which every observer of 
Nature ought to do).”"—GranT ALLEN in Knowledge. 

The Platyscopic Lens is invaluable to botanists, mineralogists, or ento- 
mologists, as it focuses about three times as far from the object as the 
Coddington Lenses. This allows opaque objects to be examined easily. 

The Platyscopic Lens is made of four degrees of ‘power; magnifying 
respectively 10, 15, 20, and 30 diams. ; the lowest power, having the largest 
field, is the best adapted for general use. é 7 

The Lenses are set in Ebonite Cells, and mounted in Tortoiseshell Frames. 
| Price of the Platyscopic Lens, mounted in Tortoiseshell, magnifying either 

10, 15, 20, or 30 diameters, each power, 15s. 
In nickelised German Silver, each power, 17s. 6d. 
Illustrated Description sent free. 


| JOHN BROWNING, 63 STRAND. LONDON. W.C. 


SPECTACLES 


FOR 


ELECTRIC LIGHT, INCANDESCENT GAS, 


And other Powerful Illuminants, 








NEGRETTI & ZAMBRA’S 
THERMOSCOPIC LENSES 


Protect the Eyes from Glare, and 
RENDER THE LIGHT SOFT AND COOL. 
Lllustrated Price Lists of Optical and Meteorological Instruments 
Free by Post to all parts of -the World. 
NEGRETTI AND ZAMBRA, 
SCIENTIFIC INSTRUMENT MAKERS to THE QUEEN, 








38 HOLBORN VIADUCT, E.C. 


BRANCHES ; 46 CORNHILL; 122 REGENT STREET. 
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BIRKBECK INSTITUTION, 
BREAMS BUILDINGS, CHANCERY LANE, E.C. 


Principal—G. ArmiTaGe-SmitH, M.A. 
DAY AND EVENING CLASSES. 
Term commences JANUARY 4, 1899. 

University oF Lonpon.—Complete Day Courses for all the Examina- 
tions in Science, and complete Evening Courses for all the Examinations 
for Science, Arts, and Law Degrees. 

Science CLasses in every Branch, with Practical Work. Well equipped 
Laboraturies for Chemistry, Physics, Biology and Botany. 

University Extension Lectures on Political Economy and Commercial 
Geography. 

C.asses in Languages, Commercial and English Subjects, Common 
Law, Bankruptcy, Equity and Conveyancing, Logic, Psychology, and 
Ethics. 

ScuHoot or Art (Day and Evening): Drawing, Painting, Designing, 
Modelling, Life Classes, &c. 

Civit Service: Assistant Surveyor of Taxes, &c., Second Division, &c. 

Prospectus gratis on application to the Secretary. (Calendar, 6d.) 


ST. BARTHOLOMEW’S HOSPITAL 
AND COLLEGE. 
PRELIMINARY SCIENTIFIC CLASS. 

Systematic Courses of Lectures and Laboratory Work in the subjects of 
the Preliminary Scientific and Intermediate B.Sc. Examinations of the 
University of London are held throughout the year. 

Atrendance on this Class counts as part of the Five Years’ Curriculum. 

Fee for the whole Course £21, or 28 18s. to Students of the Hospital ; 
wr single Subjects may be taken. 


For further particulars apply to the WARDEN oF THE COLLEGE, St. | 


Bartholomew’s Hospital, London, E. 
\ Handbook forwarded on —- 





WANTED.—CHIEF CHEMIST and) 


MANAGER of WORKS, bya leading London Firm of Manufacturing 
Chemists employing several hundred people. The qualifications 
necessary for the position are high and well-grounded scientific know- 
ledge and attainments ; 
manufacturing processes; «xceptional powers of organisation and 
administration ; tact ; good judgment ; capability to direct and control 
scientific workers engaged in the manufacture of fine medicinal 
chemicals and pharmaceutical products. 
training and Degrees preferred. 
salary. Replies will be treated in the strictest confidence if so desired. 
—Address, stating age, qualifications, and experience, to ‘‘ Manager,” 
/o Messrs. MARKBY, STEWART, & Co., 57 Coleman Street, London. 





COACHING. 
CHEMISTRY, PHYSICS, BIOLOGY. 


Al 1] Examinations—Conjoint Board, University of London, D. P. H., &c., 
Theoretical and Practical. Small Classes or Private Tuition. Well-fitted 
Laboratories. Practical Forensic Medicine.—‘‘ R. C.,"" 9 Heathcote 
Street, Gray's Inn Road, London, W. 


GEOLOGICAL COLLECTION for SALE. 
Containing Fossils from all formations, but more particularly strong 
in Creraceous Fossils. In this respect it is probably one of the finest 
private Collections in England. Several thousand Specimens. Formed 
by the late AuGusTUs BERGH in conjunction with Dr. MANTELL about 

he year 1844. Can be seen by appointment.—Address, W. A. Prout, 
Sauteldgementh, Herts. 


BIRKBECK INSTITUTION, — 
BREAMS BUILDINGS, CHANCERY LANE, E.C. 


CHEMICAL DEPARTMENT. 
The post of JUNIOR DEMONSTRATOR will be vacant at the end 
f January. The duties consist mainly in the preparation of Lecture 
Experiments. Opportunities will be afforded for Study and Research. 
Particulars as to Salary, &c., on ao ean to the PRINCIPAL. 


GORDON’ S COLLEGE, ABERDEEN. 


Wanted, a TEACHER OF CHEMISTRY (for Day and Evening 
Classes); Salary, £250. Duties commence 1st March. Applications to 
be lodged, on or before 31st inst., with the HEADMASTER, from whom par- 
ticulars as to duties may be had. 


RESEARCH. 
CHEMISTRY anv PHYSICS. 
Well-fitted LABORATORIES can be used for Research at any hour 
convenient to Workers. Dark Room for Photographic and other Work. 


Workshop for making Apparatus. erg for Experiments, — 
“T.,” 9 Heathcote Strret Gray's Inn Road, W. 





| and Membe 


good practical experience in carrying out | 


A gentleman with University | 
The position commands a liberal | 





DISTRESSED GENTLEFOLKS’ AID ASSOCIATION. 


Under the Patronage of H.R.H. Princess CurisTian. 
LECTURE (Lorp RaGtan in the Chair 
In aid of the Funds, Mr. C. CARUS-WILSON, F.R.S.E., and a Member 
of the Council, will kindly gi a his Popular and Entertaining Illustrated 
cture, entitled— 


“THE MARVELS OF ICE AND GLACIERS,” 
At the names Town HA Lt, on WEDNESDAY, FEBRUARY Ist next, 
t 8.30 p.m. Dvors open at 8 p.m. 

Tickets obtainable et cung’ s Library, 36 High Street. Kensington, W. 
or at the doors on the evening of the Lecture. Brice of Seats, rs. ey 2505 and 
3s.; Children under 14, Half-price. Persons purchasing ten tickets to 
receive one extra ticket gratis. 

Hon. Secs., Captain C. RoLteston and Miss Finn, 75 Brook Green, W 


CURATORSHIP, LIBRARIAN, or similar 


Appointment ~~ uired in local or private oye. Good references.— 
Address, B. W. Prigst, 21 Elgin Avenue, 


WANTED.—PETROLOGICAL MICRO. 


— and Price to ‘*M. S.,”" 9 Heathcote Street, 








EsTABLISHED 1890. TELEPHONE, 2520. 


E. W. ALLEN & CO., 
TYPE AND SHORTHAND WRITERS, 
39 Lombard Street, London, E.C. 
Scientific MSS., Geological, Chemical, Medical, &c., carefully, quickly, 
and intelligently copied. Typists and Stenographers sent out for temporary 
work. References to Fellows of the Royal and other Scientific Societies, 
ers of the Medical Profession. Terms on application. 


‘Now Ready. No. 13. Price 1s. 


THE SCIENTIFIC ROLL. 


Climate: Baric Condition. To be completed in Sixteen Numiers. 
Conducted by ALEXANDER RAMSAY. 


Prospectuses and Subscription Forms Free by Post on application to the 
Publishers. A few of Nos. 1 to 12 still in print, price ts. each. 


THE | GEOLOGICAL TIME PAPERS AND CHARTS. 
The “‘ R” Geological Time Scale, price r¢@. Nos. o to 3 Charts 
Sy ah, Post free 1d. extra. Now ready. 
London: O'DRISCOLL, LENNOX, & CO., Printers and Publishers, 
10 & 12 Elephant Road, Elephant and Castle. 


‘* Will doubtless be received as a standard book of reference.”-—Scotsman. 
‘*Likely to displace in popularity all similar productions.”—Ziverfool 


Mercury. 
Cloth, ars. net.] THE OBSERVER’S _ [Half Morocco, 31s. 6d. net 


ATLAS OF THE HEAVENS. 
By W. PECK, F.R.A.S., F.R.S.E. 


Thirty Star Charts (each 13} X g}inches) on a large Scale (about 5° Dec. 
to rinch). Whole Star Sphere shown: Positions for 1900. Magnitudes, down 
to 6°3, from_most modern information. Nearly every Constellation com- 
plete in one Map. Catal ogues of 1500 Double Stars, Clusters, and Nebulz ; 
Chart of Moon, &c. Forty-three full-page Piases é in all. 








Prospectus and Specimen Chart sent on mani of Stamp for postage. 


_GALL & INGLIS, 25 Paternoster Square, London ; and Edinburgh. 


~ NUMBER I. NOW READY. 


THE SCHOOL WORLD. 


Price SIXPENCE. 


Contents. 


By Way of Introduction. 
T 


e Teaching of Algebra. By Prof. G. B. Mathews, M.A., F.R.S. 

Wanted—aA Classification. Illustrated. By H. G. Wells. 

Physical Observation of Brain Conditions of on and Girls in Schools. 
By Francis Warner, M.D. (Lond.), F.R.C.P. 

On the Early Teaching of French. By Prof. W. Rippmann, M.A. 

mom i x ‘Training in Schools. Illustrated. By H. Bloomfield Bare, 


On the Teaching of History. By A. Johnson Evans, M.A. 
llustrated. By Prof. R. A. Gregory 


al Science. 
d A. "T. i bee A.R.C.Sc. 


pm. - of Eton. Illustrated. 

Prospecting in the Field of Education. 

Current Geographical Topics :—Notes on the Basin of the White Nile. 
With Map. By Dr. A. J. Herbertson, F.R.G.S. 

Illustrated. 





Items of Interest. 

Foreign Notes. 

The School Pulpit :—Culture and Character as a Duty of the Citizen. By 
the Ven. Archdeacon Wilson, M.A. 

Lane ware June, 1899 +~Geide and Monthly Test Papers 


Teachers i in Council. 

Arrested Development. By Miss Dorothea Beale. 
Grammar and Higher Grade Schools. 

Public School Entrance Examination Papers :—Harrow. 
Our Chess Column. 

Prize Competition. Calendar. 


MACMILLAN & CO., LimiTEp, London. 
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THE 


CAMBRIDGE SCIENTIFIC INSTRUMENT CO., 


CAMBRIDGE. LIMITED, 


Manufacturers of Standard Electrical Instruments, Resistance Boxes and 
Recording Apparatus. 


CALLENDAR’S ELECTRIC RECORDER. 


PATENTED IN GREAT BRITAIN, UNITED STATES, CANADA, FRANCE, <Xc. 


This apparatus is capable of recording almost any kind of electrical quantity directly, and can be made to record many other 
quantities indirectly, as, for instance, temperatures by means of the variation of electrical resistance. 

The principle upon which the apparatus works is extremely simple. A pen or planimeter (or both) is attached to the sliding 
contact of a galvanometer on a straight ‘* Bridge-Wire,” and is kept automatically at the balance point by means of a delicate relay, 
controlling a pair of clock-motors. 





The following are some of the special cases to which 
the apparatus has been applied: 

Electrical Records. Resistance, Voltage, Current or Power. 

Temperature Records. By Thermo-couple or by Platinum 
Thermometer, over any range, up to 1200°C. The instrument 
has been fitted to annealing furnaces with marked success. 


Meteorological Records. Sunshine Intensity, Humidity, 
Wind Velocity and Direction. It is especially useful for record- 
ing Earth Temperatures or Changes of Temperature in a position 
where it would be impossible to read a mercury thermometer. 


Cycle Records. Steam Temperature Cycles in the cylinder 
of a working Steam Engine. Forms of Alternating Current and 
Potential Waves. 

Pressure Records. Barometric Pressure, Steam Pressure. 
and Water Level. 

Regulators. Temperature, Voltage or Pressure. 


The same recording instrument can be used for all 
the purposes above mentioned, by connecting it to dif- 
ferent pieces of apparatus as required. It thus forms 
an invaluable instrument in a laboratory or lighting 
station. 


Among the advantages claimed for this recording system, are 
the following :— 

Use in Distant or Inaccessible Situations. 

Since the method and connections are electrical, the apparatus 
can be worked at almost any distance, and records can be ol 
tained from situations which are otherwise inaccessible. Records 
are regularly obtained at McGill College, Montreal, from instru- 
ments situated on the top of Mount Royal, at a distance of more 
than a mile. 

Absence of Friction Error. The sticking of the pen in 
the paper, which is a common source of error in recording in- 
struments, has no effect on the record in this system, as the per 
is moved by a motor. 


Rectangular Co-ordinates. Since the pen is moved along 
a straight slide, the co-ordinates of the record are rectangular. 
The record can be directly treated as an ordinary curve by graphic 
methods, and its area may be automatically integrated by attach- 
ing a planimeter in a very simple manner. 


Range and Accuracy. The scale of the instrument may be 
readily adjusted to correspond with any desired range. Smootl 
and accurate records may be obtained on a very open scale, such 
as 25 mm. to 1° if desired. 


Averaging Rapid Fluctuations Automatically. In many 
cases, as in Electric Light and Power Stations, rapid fluctuations 
of small extent are continually in progress from second to second, 
which would have the effect of impairing the accuracy and 

2 legibility of the record, as the result would be a broad illegible 

ELECTRIC RECORDER, with one Bridge-Wire (as shown in Fig.), £25. blot instead of a curve. On the present system these rapid 

: Do., Do., with extra Bridge-Wire, £26 5s. fluctuations are automatically averaged. 

‘1ice of Accessories for use with the above :— a ae 

PLATINUM THERMOMETERS for Temperatures up to 800° C., No Magnetic or Temperature Error. Unlike the 

. £2 12s. 6d. majority of electrical instruments, these recorders are practically 

rm 0M Pence oon Platinum Leads, for Temperatures up tv wnaffected by the neighbourhood of powerful dynamos and cur- 

©.,from £6 68. VOLIMETER OR VOLT-THERMOMETER, £4 48. rents, They are also compensated in such a manner as to be 


8 t : : 
PLANIMETER ATTACHMENT FOR SUNSETS RECORDER, £5. undisturbed by changes in the surrounding temperature. 


FOR FULL PARTICULARS WRITE FOR DESCRIPTIVE PAMPHLET. 
Particulars and Prices of other Apparatus made by the Companyjjwill be sent Post Free on application. 
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THE BRIDGES-LEE 


PHOTO-THEOD OLITE 


The most perfect Instrument 
invented for Survey Work in 
Mountainous Districts, and for 
Military or Rapid Surveys. 


The Photo-Theodolite 
automatically records * 
on the photograph all, 
or nearly all, the data 
necessary for the reduc- 
tion of the photographs, 
including the Magnetic 
bearings,— thus con- 
siderably reducing the 
time spent and the risk 
of error in the interpretation of 
the photographs. 

The Instrument is fitted with 
an Aluminium Body,  6-in. 
Azimuthal Circle, reading with 
Vernier to one minute of arc, 
4-in. Compass, divided to half 
degrees. Telescope with erect 
and inverting Eye-pieces, rapid 
Rectilinear Lens with Iris Dia- 
phragm and Colour Screen, six double dark Slides in Mahogany 
Case, with Stand complete, £45. 

Descriptive Pamphlets and Illustrated Description 

of the Instrument sent free on application. 


L. CASELLA, 
147 Holborn Bars, London, E.C. 


Telegraphic Address: ‘‘ Escutcheon, London." Telephone: Holborn 1054. 


IMPORTANT NOTICE TO CHEMISTS. 
WM. F. CLAY 


(SPECIALIST IN CHEMICAL LITERATURE), 
18 TEVIOT PLACE, EDINBURGH, 


Wishes to draw the attention of his numerous c/éen/2/e to the 
low price he is prepared to offer 


WATTS’ DICTIONARY OF CHEMISTRY 


Revised by 
Profs. H. FOSTER MORLEY & M. M. PATTISON MUIR. 


4 Vols. Original price, £9 17s. ; reduced to (while the 
stock lasts) 24 18s. 6d. net cash. 


Catalogue of Chemical Books, 48 tp.» Post Free on application. 


SCIENCE GOSSIP. 


ESTABLISHED 1865. 

AN ILLUSTRATED MONTHLY RECORD OF NATURE, 
COUNTRY LORE, PHYSICAL AND APPLIED SCIENCE. 
Edited by Joun T. CarrinGTon, assisted by F. Winstone. 

Selection from the Contents of the February 1899 Number :—Bermuda 
(illustrated), by Major H. A. Cummins, M.D., R.A.M.D., F.L.S.— 
Additions to Sussex Flora, by T. Hilton.—Naturalist in South-Eastern 
Europe, by Malcolm Burr, F. E. S., F.Z.S.—Pleistocene of Lower Thames 
Valley, by A. S. Kennard. "British Freshwater Mites (i//ustrated), by C. 
D. Soar, F.R.M. S.—Lepidoptera in Essex, by F. G. Whittle.—Instinct : 
Construction, by R. Dickson-Bry 5 B.A.—Chapters forYoung Naturalists : 
Burying Beetles (:dlustrated), by E. J. B. Sopp, F.E.S.—Acetylene, the 
New Illuminant, by F. Winstone. —New Physical Apparatus (7//ustrated), 
by J. Quick —Chapters for Young Astronomers: Mars (illustrated) 
by F. C. Dennett.—Notes on Microscopy, Astronomy, Geology, Books 
to Read, Science Gossip, Physics, Notices of Societies, Exchanges, &c. 









SIXPENCE MONTHLY. 
aa Send Sixpence in stamps for specimen copy, Post free. 
Subscription, 6s. 6a. per annum, post free throughout the world ; or it 
may be ordered through any Bookseller. 


FRIEDLANDER & SOHN, 


PUBLISHERS. 


BERLIN (GERMANY), N.W., CARLSTR. Il. 


In course of publication : 


DAS TIERREICH. 


Eine Zusammenstellung und Kennzeichnung der rezenten 
Tierformen. 
Herausgegeben von der 


Deutscher Zoologischen Gesellschaft. 


Genera! redakteur: FRANZ EILHARD SCHULZE. 


(The Animal Kingdom—Monographs of all the recent Forms, 
Published by the German Zoological Society.) 


In Imperial-Octavo, most carefully — on stout paper, 
with illustrations in the text, 


Parts published : 


I. AVES: Podargidae, Caprimulgidae, Macropterygidae. 
Bearbeitet von E. HARTERT (Tring). VIII. and 98 
pages with 16 illustrations and extra-sheet (Termino- 
logie des Vogelkérpers). Price 7s. 


Il. AVES: Paradisetdae. 
ROTHSCHILD. 
Price 3s. 6d. 


Bearbeitet von the Hon. WALTER 
VI. and 52 pages with 15 illustrations. 


III. ACARINA: Oribatidae, by A. D. MICHAEL (London). 
XII. and 93 pages with 15 
6s. 9d. 


IV. ACARINA: Zriophyidae ( Phytoptidae). 
A. NALEPA (Vienna). IX. 
illustrations. Price 5s. 


VI. CRUSTACEA: Cofefoda : 
von W. GIESBRECHT 
(Magdeburg). 


tions. 


illustrations. Price 


Bearbeitet von 
and 74 pages with 3 


Z. Gymnoplea. Bearbeitet 
(Neapel) und O. ScHMEIL 


XVI. and 169 pages with 31 illustra- 
Price IIs. 


Nearly ready (to be published in February and March) : 
V. SPOROZOA. Bearbeitet von A. Lasss, 


VIL DEMODICIDZ und SARCOPTIDZ. 


beitet von G. CANESTRINI und P. KRAMER. 


VIII. SCORPIONES und PEDIPALPI. Bearbeitet von 
K. M. T. KRAEPELIN. 


Bear- 


Many other parts are in active preparation ; several more will 
be published during 1899. 








To Subscribers, who engage themselves for ALL THE PARTS 
PUBLISHED DURING A PERIOD OF: FIVE YEARS, a reduction 
of 1s. 4d. is allowed upon the publishing prices. == 


Prospectus and Specimen-part (He/ioz0a, by F. SCHARRDINN) 
will be sent on application. 





R. FRIEDLANDER & SOHN, PuBLIsHERS, BERLIN 





New OrFicE: 110 STRAND, Lonpon, W.C. 
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FINE ART PHOTOGRAPHS - 
same sent by Post for Selection to any Part of the World. } 
lo Deposit required from responsible ‘Applicants. 5 
Paris Salon Pic- OPTICIAN, 
Carty, Spenates! 
mi, unaraged’” 204 STANHOPE ST., LONDON, N.W. 
and Religious 
——" tatu- MAFER OF 
oF ys pz ews, 
achts,Actresses, | Astronomical Object-Glasses and Pritchard’s Wedge Photometer. 
erie ie ee a Mountings. ‘ wei - Secchi’ ‘s Disc Prisms. ih 
ah dion inelatin Glass Prisms of all Refractive Spectroscopes for Laboratory, 


Indices from 1°5 to 1°96. Stellar, or Solar Work. 
Bee ecusGlooden) Quartz, Iceland Spar, Fluor Spar, Direct Vision Pocket Spectroscopes. 
’ and Rock-Salt Pri dL Ss. Symmetrical and Double Slits, and 
Children, EB ern sms an ense y e 1c ) C 





Cell Prisms, Polarising Prisms other requirements for Spectro- 
pes, Animals, and Tourmalines. photometry. 

F onan Fruit, Bright Pointer, Shutter, and Fluor- a ay Gauges, Spherometers, 
Clouds aves, | __ escent Eye-pieces. &c., &e 
Rustic Scenes. | Photomeasuring Micrometers. Quartz. “Slits with Microscopic 
2 ee Abney’s Colour Photometer and Knife-edges, perfectly opaque to 
Collections from the Sector. the extreme edge. 
National Gallery, South | : ‘ i 
Kensington and British | Telegraphic Address—‘‘ Spuzricity, LONDON. 


“PEACE LEADING ABUNDANCE.” 


Museums, Louvre, Lux- | 
By Mapame Lesrun. embourg, Vatican, Dres- 


Folio size at 2s. Sek see ene | SECOND -H AN (By Leading 
ERDMANN & SCHANZ, Photographic Publishers Makers). 
116 BEDFORD ans": TERRACE, BALHAM, LONDON, S.W. | Bacteriological MICROSCOPES by SWIFT, WATSON, BECK, 3, i, 


Write for our latest 36-page price Catalogue, post free, 2¢., or the equivalent t:Powers. Price £10 ros. to £12 10s. 
in F oreign Stamps from Customers residing Al Abroad. 


ign Stam — TELESCOPES. 
OPTICAL & SCIE NTIFIC INSTRUMENTS. 3” DALLMEYER Refractor, on Stand, complete with Eyepieces. 





Spectrometers, Spectroscopes, Goniometers, Cathetometers, Optical 4” COOKE Equatorial, £30. 
Benches, &c., &c. Instruments for special purposes constructed to Clients’ 4° WRAY o £40. 
own designs. Price List on application. — hs in Stock. —s — 
W. WILSON (formerly Foreman at Messrs. ELLIOTT Bros.), ad many ctheve in Stech. Lists on application. 
56 Crogsland Road, Chalk Farm, London, N.W. | CLARKSON & CO., 28 Bartlett’s Buildings, Holborn Circus, E.C. 
__CONTRACTOR To H.M. GOVERNMENT. | 





RADIOGRAPHY. 


NEW LIST NOW READY. Price 34. D 0 UBLE B U LB 
TUBES. 
DOUBLE MERCURY BREAK. 


P Voltohm Installations. 


20-inch OUTFIT 
at work. 








TO BE SEEN AT 


Messrs. ISENTHAL, POTZLER, & CO., 


85 MORTIMER STREET, aia aa SQUARE, 
LONDON, 


EXTRAORDINARY VALUE IN BALANCES. 
MESSRS. F. E. BECKER & CO. BALANCE 


OFFER WITH 


100 GRAMME AGATE “2'ciainds® 


BEAM SUPPORT 
BALANCE, LEVELLING SCREWS 
Of their very best finish, as described 


PLUMB LINE 
on the other side, for 


£1:9:6 


For Specific Gravity Expts. 
SENSITIVE to1 MILLIGRAMME 

W. & J. GEORGE, Litd., a: | wiet 
F, E. BECKER & CO., 32 STON BARDEN, LONDON. 


£1:9:6 
WORKS—33-36 CAMBRIDGE erent? & 13-15 CRESCENT, BIRMINGHAM. 
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ORIENT COMPANY'S PLEASURE CRUISES. | WATKINS & DONCASTER, 





By the Steamships wp tons register) 
NATURALISTS, 
LUSITANIA iaoes tons register). AND MANUFACTURERS OF 


For SOUTH OF FRANCE, SICILY, PALESTINE, and EGYPT, | CABINETS AND APPARATUS 


Leaving London, 15th February ; Villefranche (Nice), 26th February. | ° 
Arriving back in London, 11th April. FOR ENTOMOLOGY, a ee ALL BRANCHES OF 


For ITALY, GREECE, CONSTANTINOPLE, &c. SPECIAL SHOW-ROOM FOR CABINETS. 


Leaving London, 17th March ; Villefranche (Nice), 28th March. 
Arriving back in London, sth May. ic oe eon for detailed Catalogue (66 pp.), Post free on 


String Band, Electric Light, Hot and Cold Baths, High-class Cuisine. a 5B. ser Sgomonce and Superior ro a one 
pparatus, references are perm © distinguishe 
F,. GREEN and CO Head Offices, } : 
Managers { LNDERSON ANDERSON. and CO.} Fesend OMces.,, | Patrons, Museums, Colleges, &e 
| A LARGE STOCK OF INSECTS AND BIRDS’ EGGS. 


Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
with true natural surroundings. All Books and Publications on Natura! 
istory supplied. 


PHYSIOGRAPHY and GEOLOGY. 36 STRAN D. LONDO N, W.C. 


COLLECTIONS & MICROSCOPIC SLIDES, © erie Boos tom charine Cros) 


As advised by Science and Art Directory, arranged by 4 RI LOBI a ig E S 
JAMES R. GREGORY & CO.., From the Upper Silurian of Dudley. 


Mineralogists, &c., Phacops caudatus, 15. 6d. to 15s. Born Dommlesn. 1s. 6d. to 55 
i iti : : Acidaspis coronata, 2s. to 4s. nerinurus variolaris, 15. 6¢. to 
To Science and Art Department, British, Indian and Colonial Calymene Binmethechi. ss. to] 30. 
Museums, &c. 12s. eS oR > Be 6d. to 75. 
NOVELTIES and nape Gums and PRECIOUS yt Upper Silurian Crinoids, Corals, and Brachiopods. 
Mineral Specimens for pe. ry Collectors, and all purposes. | COLLECTIONS TO ILLUSTRATE GEOLOGY AND 
Rock Specimens and a Soatiens of Rocks and Minerals } PHYSIOGRAPHY. 
to order. 
NEW AND VALUABLE MINERAL SPECIMENS CONSTANTLY | 
: ° . 
Stores & Offices: 1 Kelso Place, KENSINGTON, w.| !HOMAS D. RUSSELL. Mineralogist, 
ew CATALOGUES AND Lists FREE. 78 NEWGATE STREET, LONDON, E.C. 











For passage apply to the latter Firm, at 5 Fenchurch Avenue, London, 
E.C. ; or to the West End Branch Office, 16 Cockspur ene S.W. 











Catalogues Post Free. 








ALBERT EDWARD JAMRACH MINERALOGY. 


(Late CHARLES JAMRACH), SECOND-HAND CABINETS Vor 


NATURALIST, Two extremely well made solid ae. Sante of — poma 


Drawers, in three Tiers ; inside measurement of Drawers 17} x 13} x 3 


180 ST. GEORGE STREET EAST. The doors have an Open Brass Brass Framework, with Red Silk Backing 


mee Chas Lauer, Gongs, Suess und oiner Garces" "| S EHENSON, 97 RECENT STREET, LONDON, W. 
xS-RAW APPA RATT S. 
WAGG’S PATENT OPERATINGI TABLE, specially arranged for X-RAY 


WORK, with new method of LOCALIZATION, by which the accurate position of a 
foreign body can be more quickly determined. 


INDUCTION COILS, TUBES, SCREENS, &cC. BEST MAKE. 


HARVEY & PEAK. 


MANUFACTURERS, 
56 CHARING CROSS ROAD, LONDON, W.C. 


“OPTIMUS” MAGIC LANTERNS © ror DRAWING ROOM +> LECTURE HALL. 


Limelight may be adapted without ajteration at an extra cost of 13s. 


Each Magic Lantern is efficient for Exhibitions. The Lens gives crisp defin tion, being a superior Achromatic Photographic Combination with ra 
pinion. It is fitted to a telescopic lengthening tube, so gaining increased focal accommodation. The Condenser is composed of twu plano-convex le 
4 inches diameter. The refulgent lamp has 3 wicks, yielding a brilliantly illuminated picture. Each is complete in Box. 


: ; LANTERN 

30/- PHOTOS. 
Plain, 1/- 

Coloured, 1/6. 














All Acc2ssories 
at reasonable 
é — prices. : 
tudent’s LANTERN . | ~— > Bo 
Superior Japanned (to take demonstrat- | Russian Iron Body, Te” CATALOGUE "Brace Stage *° Hy 


. . ' 
Metal Body. Brant sliding Tubes. | Brass Sliding Tubes. Brass Sliding Tubes. Post Fre ° Sliding ‘lu 


PERKEN SON & RAYMENT, “socom cixcus’ LONDON. “OPTIMUS. 
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CARL ZEISS, 


OPTICAL WORKS, JENA. 


London Branch : 
29 MARGARET STREET, REGENT 
STREET, W. 





MICROSCOPES and ACCESSORIES 
—For Bacteriology, Biology, Mineralogy and 
Student’s use. — Apochromatic, Achromatic 
Objectives.—Micrometers, &c. 

OPTICAL MEASURING INSTRU- 
MENTS.—Spherometers, New Crystal Re- 
fractometer, Butter-Refractometer for the rapid 
determination of the purity of Butter, Lard, and 
Glycerine. 

Note.—We do not make Theodolites. 
Illustrated Catalogues, including new edition 
(1898) of Catalogue of Microscopes, free. Please 

state which required. 


ie TO SCIENCE LECTURERS. 
HUGHES’ MOTO-PHOTOSCOPE FOR LIVING PICTURES. 


THE MOST PERFECT. 
No SuutTer, therefore no Flickering. Superb Mechanism. 

The Moto-Photo Camera for taking the Pictures. Illustrated Lists, od. 
See Mr. HuGHEs’ PATENT COMBINATION OPTICAL LANTERN, 
&c. Miniature Triple Lantern constructed for B. J. MaLpeEn, Esq. ; reat 
success. New Oxyhydrogen Microscope. Science Lanterns for’ las< 
Demonstration. Magnificent Results. Docwra Triple, Prize Medal, 
Highest Award. Supplied to the Royal Polytechnic Institution, Dr.H. Grar- 
tan GuINNEsS, Madame ADELINA PatTI, &c., &c. Patent Pam; engos 
Science Lanterns. The Universal Lantern 4-inch Condensers, 4-wic Lamp, 
Portrait Combination front Lenses, 18s. 6d., Marvellous value. Science 
Lecture Sets. Novelties. The Lantern Kaleidoscope. Cheapest Lantern 
Outfits in the World. Grandly Illustrated Catalogue, over 180 choice En- 
gravings, 6d. ; Snre e, 3@. List of 300 Lecture Sets, Science Subjects, 
Views, &c., gp od 2d. Pamphlets Free. “2 C. HUGHES, 
SPECIALIST, Bat House, 82 Mortimer Road, , Kingsland, N. 





LIVING SPECIMENS FOR > 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Ameeba, Arcella, Actinosphzrium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price rs. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
__25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 
The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia ; Actinia, Tealia, Cospeahgiiio, Alcy- 
onium ; Hormiphora (preserved) ; Leptoplana ; ’Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella ; Lepas, Balanus, Gammarus, 
Ligia M sis, Nebalia, Carcinus ; Patella, Buccinum, Eledone, Pectens, 
Bugula, Crisia, Pedicellina ; Holothuria, Asterias, Echinus ; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 


For prices and more detailed lists apply to 
Biological Laboratory, Plymouth. THE DIRECTOR. 


ESTABLISHED 1861. 


BIRKBECK BANK 


30 Southampton Buildings, Chancery Lane, London. 
INVESTED FUNDS 
£10,000,000. 


The BIRKBECK ALMANACK, with full particulars, post free. 
FRANCIS RAVENSCROFT, Manager. 


THE MOST NUTRITIOUS. 


EPPS’S 


GRATEFUL—COMFORTING. 


COCOA 


BREAKFAST—SUPPER. 














W. G. PYE & CO. 
Physica! & Physiological Instrument Makers, 


30 ST. ANDREW’S STREET, CAMBRIDGE. 


STUDENTS’ WHEATSTONE 
BRIDCE BOX. 
Aggregate 12,220 ohms 


Guaranteed to I in 500. 


Platinoid Wire. 


Price £9 10s. 


IMPROVED REFLECTING GALVANOMETER, 


for use with above, any resistance to 2000 ohms, &3. 
Galvanometer Shunts, Galvanometer Lam ™ and Scales, 
Keys, Single Coils, Batteries, 
Reliable Apparatus at low prices for sjeihten Mechanics, 
Hydrostatics, Heat, Optics, Magnetism and Electricity, as 
supplied to many of the leading Technical Institutes and 


Organised Science Schools. 
Lists Free on application. Physiological List in preparation. 


FREDK. JACKSON & Go. 


(Late MOTTERSHEAD & CO.), 


14. CROSS STREET, MANCHESTER, 


Goods Entrance: 10 Half-Moon Street, 


LABORATORY FURNISHERS, 
CHEMICAL AND PHYSICAL 
APPARATUS 


Of every Description. 
Fine Chemicals, Volumetric Solutions, 
Plain and Stoppered Bottles, 


AND EVERY LABORATORY REQUIREMENT. 


Illustrated yee = of Apparatus, with Price List 
of Chemicals, free on application. 


Telegraphic Address—“‘ APPARATUS, MANCHESTER.” 
Telephone Number—2038. 
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Apparatus for estimation of sulphur in spent oxide. 


BREWSTER, SMITH, & CO., — 

6 CROSS STREET, FINSBURY PAVEMENT, E.C. 
MANUFACTURERS AND IMPORTERS OF 
CHEMICAL AND SCIENTIFIC APPARATUS 
PURE CHEMICALS. 


Apparatus for School and Trade purposes. 








Finest Bohemian and Jena Hard Glass, also Cheap German 
Glass Goods, graduated and verified Burettes, Pipettes, and 
c.c. Measures, Balances, Metric Weights, either separately or 


n Sets. 

Our New Test Tube Stands age applied for) will hold any size Test 
Tubes, from } to 14 inch diameter. thle. advantage over the ordinary 
Stands in use, which only have + -inch ho! 


Lilustrated Price List of Chemical Appardins, csleveis New Apparatus 
will be found described, Post Free. 


DOSSOR AEE 


X- RAY TUBE Osmium - Iridium 


— as supplied to J. Mackenzie Davidson 
67 FARRINGDON ___a>_ 
ROAD, E.C. ee a 


MERCURY PUMPS, 
EXPERIMENTAL AND SCIENTIFIC GLAss - BLOWING. 
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Gives Acturate Results, Small Space required, \Fastens to Wall, Length 8 to 9 Feet, Electric Release, Slidin 
and Overweights, Balanced Wheel, Levejling Arrangement. duat 
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By Watson & Sons, at 6¢. and 9d. each. 


These obj 


A TWoOoOoOD MACHINE. 


Platforms, Weights 
Gra ed, £3 15s.; not Graduated, £3 5s. (nett.) 
This Machine gives first-class results, and is to be depended upon. 
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ASSORTMENTS FOR SELECTION. 
An assortment of these Slides will be sent for selection 


on receipt of reference or cash de 
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40,000 first-class Specimens, 
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. WATSON & SONS’ NEW 
“FRAM” MICROSCOPE. 


MODERATE COST. SPECIAL FEATURES :— 


Coarse Adjustment.—Watson’s Im 


A HIGHEST-CLASS MICROSCOP 
Rackwork and Pinion. 


Fine Ad 


well-known Lever form.—Tri 
inches, affording absolute ri 


38 by 
w-tube 


Mirrors.—Plane and Concave, 
Parachromatic Series, all workin 


horse-shoe pattern, 
m/metres, with dra 


focus when revolved on a nose-piece. « 


PRICES. 


Ser X.—‘‘ Fram” Microscope, with onee 
of rin., }in., or jin., complete in maho- 


piece, two objectives, 1-6in., and ch 
any case 


Microscop 
Set X., with the addition of a second 


1,.—** Fram” 


illuminator with 
Prone 
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eyepiece, 
Iris Di 
case 


Ser XII. 


For BacTerioLtocy —‘‘ Fram” 
, complete as in Set XI., with 

the addition of 1-12in. i 
Objective. 1°25N.A., and Watson’s new 


Microsco} 


dust-proof Triple Nose-piece,in mahogany 


Case 


W. WATSON & SO 


(Established 1837), 


313 High Holborn, London, 
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16 FORREST ROAD, EDINBURGH. 
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EW STIGMATIC LENS. 


SERIES Il. F/6. 
BRITISH DESIGN AND WORK MANSOHIP. 
Is the best All-round Lens for either Professional or Amateur use. 

Each lens will give perfect definition with fu// aperture to the extreme corners of the plate 
it is sold to cover ; with smaller stops it will cover at least two sizes larger, giving perfect sharp- 
ness all over the plate, and thus becoming a wide-angle lens of the highest excellence. Either 
combination may be used separately, giving foci of about 14 and 2 times the length of that o! 
the lens when used intact. The advantage of thus being able to choose the best point of view, 
irrespective of distance, will be at once apparent to the artistic worker. 

EQUIVALENT TO FOUR LENSES AT THE PRICE OF ONE. 


Eleven Sizes are now ready from 3} to 18 inches eq. focus. 


CATALOGUE OF HIGH-CLASS CAMERAS AND LENSES, POST FREE. 


J. H. DALLMEYER, Ltd, 25 NEWMAN STREET, OXFORD STREET, LONDON, V. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


‘* To the solid ground 
Of Nature trusts the mind which builds jor aye.” —WORDSWORTH. 
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OPTICAL PROJECTION. 


EXPERIMENTS 
ON 
LIGHT. 


(SEE 
ILLUSTRATED 
CATALOGUE, 


SIX STAMPS.) 


Set of Three Pyinehe, mounted as above, with Screens to show 
Principles of Achromatic se ane Direct Vision Spectroscope 
on the Screen. 


NEWTON & CO., 3, FLEET STREET, LONDON. 


A NEW GAS FURNACE 


(Holloway’s Patent) 
FOR CHEMISTS AND ASSAYERS. 





PARTS SEPARATE. LESS CRACKING. 
All particulars from SOLE MAKERS: _ 
JOHN J. GRIFFIN & SONS, Lp. 
20-26 SARDINIA STREET, LONDON, W.C. 


THE 


PROGRESSIVE SCIENCE SERIES. 


VOLCANOES. 


T. G. BONNEY, D.Sc., LL.D., F.R.S., 


Professor of Geology at University College, London. 


Large 8vo, cloth extra, fully Illustrated, 6s. 





The last Vol. published was RIVER DEVELOP- 
MENT, by Prof. |. C. RUSSELL. 


List of previous and forthcoming Vols. on application, free by post. 





JOHN MURRAY, ALBEMARLE STREET. 
SPECTACLES 
ELECTRIC LIGHT, INCANDESCENT GAS, 


And other aecuantnal Illuminants. 





NEGRETTI & ZAMBRA’S 
THERMOSCOPIC LENSES 


Protect the Eyes from Glare, and 
RENDER THE LIGHT SOFT AND COOL. 


Illustrated Price Lists of Optical and Meteorological Instruments 
Free by Post to all parts of the World. 


NEGRETT!I AND ZAMBRA, 
SCIENTIFIC INSTRUMENT MAKERS to THE QUEEN 








38 HOLBORN VIADUCT, E.C. 


BRANCHES: 46 CORNHILL; 122 REGEN T STREET, 
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‘“In the Forbidden Land.” 
A WITHDRAWAL. ” 


With reference to the discussion in our columns and elsewhere, on the 
subject of Mr. Savage Landor's Travels in Tibet, we have to express our 
regret for having reprinted from a contemporary Dr. Waddell’s letter, 
stating his view that Mr. Landor was under a misapprehension in supposing 
that he had really entered Tibet Proper; and further for having questioned 
whether Mr. Landor was authorised to publish Mr, Larkins’ Report. 

From Mr. Larkins’ Report it seems abundantly clear that Mr. Landor 
did enter and travel in Tibet Proper ; and, a copy of Mr. Larkins’ Report 
having been handed to Mr. Landor by Government Officials in London, no 
blame can attach to him for having published it, 

We desire, therefore, to express to Mr. Landor, publicly, our regret for 
having given currency to any statement derogatory to his accuracy or good 
faith, and to withdraw unreservedly any such statements. 

We would add that a practical withdrawal has already appeared in our 
columns, on the 26th of October last, in the form of a review of Mr. 
Landor’s interesting work. ‘“‘In the Forbidden Land.”—7he Pioneer, 
Allahabad, 12th January, 1899. 


ROYAL INSTITUTION OF 
GREAT BRITAIN, 


ALBEMARLE STREET, PICCADILLY, W. 


THURSDAY next (February 9), at Three o'cinck, ALLAN Mac- 
FADYEN, M.D., B.Sc., Director of the — Institute of Preventive 
Medicine. First of Four Lectures on “ i 
a-Guinea the Course. 

SATURDAY (February 11), at Three o'clock, the Right Hon. Lord 
Rayvveicu, M.A., D.C.L., LL.D., F.R.S., Professor of Natural Philosophy, 
R.I. First of Seven Lectures on “‘ The Mechanical Properties of Bodies.’ 
One Guinea. 

Subscription to all the Courses in the Season, Two Guineas. 


ST. BARTHOLOMEW’S HOSPITAL 
AND COLLEGE. 
PRELIMINARY SCIENTIFIC CLASS. 


Systematic Courses of Lectures and Laboratory Work in the subjects of 
the Preliminary Scientific and Intermediate B.Sc. Examinations of the 
University of London are held throughout the year. 

Attendance on this Class counts as part of the Five Years’ Curriculum. 

Fee for the whole Course £21, or 28 18s. to Students of the Hospital ; 
or single Subjects may be taken. 








oxins and Antitoxins.” Half- 


For further perticsion apply to the WARDEN OF THE COLLEGE, St. 


Bartholomew’s Hospital, London, E.C. 
A Handbook forwarded on application. 


UNIVERSITY COLLEGE, LONDON. 


The Course of Instruction in Elementary Biology for Students preparing 
or the Prel. Sci. and Int. Sci. Examinations at the University of London, 
begins on February 14th, 1899. 


T. GREGORY FOSTER, Acting Secretary. 


INSTRUCTION IN 
PURE CULTIVATION OF YEAST, 
According to HANSEN'S Methods. 


Courses for Beginners, as well as for Advanced Students, in Physiology 
and Technology of Fermentations—Biological Analysis of Yeast. 

Manuals:—E. Chr. Hansen: ‘‘ Practical Studies in Fermentation.” 
London (Spon), 18 Alfred Jérgensen : ** Micro-organisms and Ferment- 
ation.” London(F. W. Lyon), 1893. 

Further Particulars on Application to the Director, ALFRED JORGENSEN, 
The Laboratory, Copenhagen. V. 
THE ELECTRICAL 

AND 


GENERAL ENGINEERING COLLEGE, 


AND 


EXPERIMENTAL ENGINEERING 


WORKS, 
2 and 4 PENYWERN ROAD, EARL’S COURT, 
LONDON, S.W., 


Trains Students for Electrical, Mechanical and Mining Engineering. 

Develops Electrical and Mechanical Patents. 

Constructs Experimental and Special Machinery and Models to 
Specification. 


NM pe LONDON BRANCH at 

a 24 CHANCERY LANE, W.C. 
Tuition by JOHN GIBSON, M.A. (First Class, Camb.), and G. LOLY, B.A- 
(First Class, London), for all Public Examinations. Special Instruction 
in Scientific Agriculture for successful practical Agriculture and Forestry 
in the British. Islands or the Colonies; also in Geology, Botany, &c., 
Practical, Chemical, and Physical Laboratories. The ‘‘State Corre- 
spondent” and Higher Examination Journal gives up-to-date particulars 
of all the leading C.S. and other Examinations. Price 2}d., post free. 
Prize of One Guinea for competition each month; Special Prize of Five 
Guineas each June and December. 

















Sales by Auction. 
MONDAY NEXT—CURIOSITIES. 
MR, J. C. STEVENS will Sell by Auction, 


at his Great Rooms, 38 King Street, Covent Garden, as above, at half- 
past 12 precisely, a Collection of Old Indian Arms and Armour, Carved 
Blackwood Furniture, choice Bronzes from Benin City, Old Paintings, 
Books, China, a Court Waistcoat worn by King Charles II., Native 
Implements, Holy Land Antiquities, Carvings, Native Spears, War 
Clubs, a Collection of Old Guns, Pistols, &c., Miniatures, &c. 


On view Saturday prior, 10-4, and Morning of Sale, and Catalogues had. 





MONDAY, FEBRUARY 13. 
A COLLECTION OF BRITISH AND EXOTIC LEPIDOPTERA, 
AND OTHER NATURAL HISTORY SPECIMENS. 


MR. J. C. STEVENS will Sell the above 


by Auction at his Great Rooms, 38 King Street, Covent Garden, as 
above. 








COACHING. 
CHEMISTRY, PHYSICS, BIOLOGY. 


All Examinations—Conjoint Board, University of London, D. P. H., &c., 
Theoretical and Practical. Small Classes or Private Tuition. Well-fitted 
Laboratories. Practical Forensic Medicine.—‘‘ R. " 9 Heathcote 
Street, Gray's Inn Road, London, W.C. 





ESTABLISHED 1890. TELEPHONE, 2529. 


E. W. ALLEN & CO., 
TYPE AND SHORTHAND WRITERS, 
39 Lombard Street, London, E.C. 
Scientific MSS., Geological, Chemical, Medical, &c., carefully, quickly, 
and intelligently copied. Typists and Stenographers sent out for temporary 
work. References to Fellows of the Royal and other Scientific Societies, 
and Members of the Medical Profession. Terms on application. 


a RESEARCH. 
CHEMISTRY anp PHYSICS. 


Well-fitted LABORATORIES can be used for Research at any hour 
convenient to Workers. Dark Room for Photographic and other Work. 
Workshop for making Apparatus. Electric Mains for Experiments.— 
“T.,” 9 Heathcote Street Gray's Inn Road, W.C. 


WANTED.—CHIEF CHEMIST and 
MANAGER of WORKS, bya leading London Firmof Manufacturing 
Chemists employing several hundred people. The qualifications 
necessary for the position are high and well-grounded scientific know- 
ledge and attainments; good practical experience in carrying out 
manufacturing processes; exceptional powers of organisation and 
administration ; tact ; good judgment ; capability to direct and control 
scientific workers engaged in the manufacture of fine medicinal 
chemicals and pharmaceutical products. A gentleman with University 
training and Degrees preferred. The position commands a liberal 
salary. Replies will be treated in the strictest confidence if so desired. 
—Address, stating age, qualifications, and experience, to ‘‘ Manager,” 
c/o Messrs. MarKBY, STEWART, & Co., 57 Coleman Street, London. 


TECHNICAL COLLEGE, 
HUDDERSFIELD. 


The ASSISTANT LECTURESHIP in ENGINEERING is Vacant. 
Applications to be sent in to the PriNcIPAL not later than February 27. 
Statement of duties and other particulars may be obtained upon 
application to 











THOS. THORP, Secretary. 


MEMOR 


(LOISETTE’S SYSTEM). 
THE SCHOOL OF MEMORY TRAINING, 
7o Berners St., Oxrorp St., Lonpon, W. 
SCIENTIFIC DEVELOPMENT OF THE NATURAL MEMORY. 
The late Rd. A. Procror (Editor of Knowledge) said: ‘‘I have no 


hesitation in thoroughly recommending the system.” 
Success aT Exams. Minp WANDERING CuRED. SPEAKING WITHOUT 





Notes. How to successfully study all Branches of Science, MATHE. 


MATICS, CLassics, &c. Prospectus post free on application to the Secretary, 


THE IRISH NATURALIST. 


A Monthly Magazine of Irish Zoology, Botany, and 
Geology. Price 6d. 
Edited by GEO. H. CARPENTER, B.Sc., and R. LLOYD 
PRAEGER, B.A. 
Annual Subscription, 5s. Post Free to any Address. 


Dublin: EASON & SON, Lrp., 40 Lower Sackville Street 
(to which Address Subscriptions should be sent). 


London : SIMPKIN, MARSHALL,HAMILTON, KENT, & CO., Ltd 
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OTH SIDES OF THE CASE. 


1S IT WORTH WHILE T0 BUY THE 
“BNCYCLOPADIA BRITANNICA”? 


When a man asks himself whether it is worth while to buy a book, the 
burden of proof rests upon the book, and not upon the purchaser. 

The vis inertiz, the rule that change and movement shall not occur with- 
out a cause, is the elementary law that keeps the planets in their places, and 
it is as sound a rule of conduct as of physics. There is the money at the 
banker’s, capable of transformation into any one of a thousand pleasing 
forms, and desirable in itself, without any transformation; a power in 
reserve, a sword in the scabbard ; and a sword that does not rust, but grows 
longer and sharper day by day; doubling itself after a few years, if one 
leaves it undisturbed. Yet within the last year more than ten thousand of 
the people of these islands have exchanged money for copies of the 
ENCYCLOPADIA BRITANNICA, believing that the books are of more 
use to them than the sovereigns would have been. 

Why? ; 

To begin with first principles, every man lives by the exercise of his wit, 
the use of his mind ; the capitalist and the landowner as well as the merchant 
and the professional man, for it needs as much intelligence, nowadays, to 
keep money when one has it, as to make money in the first place ; the per- 
centage of persons who are unable to take care of the money they have, and 
to get the best value for the money they make, being quite as large as the 
percentage of persons who are unable to acquire money. The brain is the 
watchdog, as well as the money-getter; the housekeeper, as well as the 
breadwinner. Thought has taken the place of physical force. The cave- 
dweller who could run fastest and strike hardest brought home the largest 
store of meat and pelts, when the world was young. Nowadays the man 
who thinks quickly and accurately is the man who attains his object in 
life ; whether it be power or pleasure, power for good or for evil, enjoyment 
for himself or for other people. The cave-dweller had to eat meat and wear 
skins in order to gain the strength to seek for more meat and more skins, and 
we have to spend moneyin order to train our minds During the earlier 
years of life we give nearly all our time and energy to this training, but it is 
only the foundation that we can hope to build before the struggle begins. A 
man cannot cease to read and think when he has completed the process of 
formal education, any more than he can cease eating when he attains adult 
stature. Huis mind works with or without his consent ; it is a ship in deep 
water; itmay be guided, but there is no anchorage ; it must move in one 
direction or another. Of all the winds and currents which affect its course 
there is one influence that never ceases to act—the influence of the printed 
page. Everybody reads, everybody thinks about what he reads. If he 
reads nothing but jests, his thoughts never rise above a titter; if he reads 
nothing but the weekly police reports, his mind never escapes from the fog 
of crime and misery ; if he reads nothing but cheap fiction, his mind never 
grasps the essential facts of life. Every one, however, reads one thing worth 
reading, nowadays, the daily newspaper. The man who has not heard of the 
Soudan campaign, of the Dreyfus case, of any one of the dozen topics of 
the day, is unimaginable ; he ceased to exist when popular education became | 
part of our national life. And the reading of the news of the day is in itself | 





a keen stimulus to mental activity. Fiction is mixed with the facts ; 
matters not worth a thought must find their place in the newspapers, as they 
do in the world's history, which it is the functicn of the newspaper to 
chronicle from day to day. But, on the whole, the world’s doings yield sound 
food for thought, and every man who reads his newspaper. and thinks 
about what he reads in it, is using his mind to good purpose. If he does not 
think about it, his time has been wasted; he might as well have been 
shaping the paper into boats, like a child, or tearing it with his teeth, like 2 
puppy. 

It is when he begins to think about his newspaper that he finds the need 
of books. ‘lhe newspaper may print a war map to help him understand the 
movements of an army, but it cannot print a treatise upon every subject 
which the news of the day invites attention. Yet the treatise must be acces- 
sible if the news is to be clearly apprehended ; the reader must refresh his 
recollections in one case, acquire new information in another case, in order 
intelligently to form his opinions. Books are as indispensable to the news- 
paper reader—and therefore to every one—as a chart is to anavigator. A 
library of some sort is a necessary of intellectual life. 

The question, then, changes. Is it worth while to buy the EVNCYCLO- 
PZDIA BRITANNICA rather than some other systematised library? A 
systematised library it must be, since its function is to answer questions, to 
meet any one of the doubts that present themselves from day today. Here, 
again, the consideration of cost, of the other uses for money, must be faced. 
The “ Times” Reprint of the Ninth Edition of the ENCYLOPADIA 
BRITANNICA is a much lower-priced book than the original impression, 
completed nearly ten years ago, although it is a verbatim reprint—the same 
words in the same type, the same illustrations, no abridgement or curtail- 
ment. But, notwithstanding the reduction in price, it costs, even now, in 
the cloth binding, £16, or, in monthly payments, 16 guineas, at the rate of 
one guinea a month. 

Can an equivalent library be purchased for less money? Not in the form 
of a work of reference, that is certain, because there is in the English 
language no other work of reference which attempts to treat in detail any 
such a variety of subjects as are included in the ENCYCLOPADIA 
BRITANNICA; it is, in its own field, quite without a competitor. 

Cannot a man, however, purchase isolated treatises, dealing with the 
various branches of knowledge, for his money ? 

That is a question which every one can answer for himself; it is a mere 
matter of figures, and the calculation will, in itself, furnish agreeable and 
instructive food for thought. 

Of the sixteen thousand articles in the work, at least fourteen thousand 
are brief essays. There are certainly not more than two thousand subjects 
which are each important enough to justify the existence of a separate book 
upon each subject. Of these not more than five hundred are long enough to 
make each a book in itself. Upon nearly every one of these five hundred 
subjects separate books have been published ; many of them written by the 
same men who wrote the articles for the ENCYCLOPADIA BRITAN- 
NICA. Everybody knows roughly what books cost; a good history, so 
much, a good biography, so much, a good handbook upon any special 
subject, so much. 

The most satisfactory way to answer the question at the head of this 
column is to take pencil and paper and estimate the cost of five hundred good 
books. 

If the total be more than a hundred guineas, as against sixteen guineas, 
there is very little room for doubt, and the order form which follows 
presents itself opportunely. 





CASH PAYMENT. 

CLOTH BINDING, £16 [the Publishers’ price was £37], AND WITH THE 
BOOKCASE, £19. 

HALF MOROCCO, £20 [the Publishers’ price was £45) AND WITH THE 
BOOKCASE, £23. 

FULL MOROCCO, £27, Full Gilt Edges, a sumptuous binding fitted for the 
richest collections [the Publishess’ price was £65] AND WITH THE 
BOOKCASE, £30. 

_[The Cloth binding sold for £16 is of the eame quality as that sold by the publishers at 

437, and is as strong as a cloth binding can be, But it can be recommended only to pur- 

chasers who feel obliged to take the ENCYCLOPADIA BRITANNICA in that form or not at 
The size and weight of the volumes, and the permanent value of the work, alike 

| for a solid Half Morocco binding ; and if the price of the Full Morocco is within the | 
chaser’s means, it makes a splendid addition to the equipment of a handsome house.) 


(ONE GUINEA ¢o be sent with Order: nothing more to be paid until the 25 volumes 
| CLOTH BINDING, 16 Monthly Payments of ONE GUINEA each or with 
B 


TEMPORARY PRICES FOR THE 2&5 VOLUMES, 


OS™ Sufficient provision will be made for the filling of Orders promptly posted, either from the United Kingdom or the Colonies ; but applicants who hesitate may find that the offer 
has been withdrawn, or the prices increased, without further notice, 


MONTHLY PAYMENTS. 
have been delivered, all at one time, to the purchaser.) 


jookcase, 19 Monthly Payments of ONE GUINEA each 

HALF MOROCCO BINDING (which we recommend), 20 Monthly Payments of 
ONE GUINEA each, or with the Bookcase, 23 Monthly Payments of ONE 
GUINEA each, 

FULL_MOROCCO BINDING (the very best binding), 27 Monthly Payments of 
ONE GUINEA each, or with the Bookcase, 30 Monthly Payments of 
ONE GUINEA each. 

NOTE,—If the Purchaser sends a cheque for the full amount at the cash price shown 
above, he will effect a saving of One Shilling in the Guinea, and no Order Form need be 
used, All Cheques should be drawn to Order of H. E. HOOPER. The Form which follows 
is for the use of purchasers who prefer to make monthly payments, 





MONTHLY PAYMENTS.—ORDER FORM. 


THE MANAGER, “THE TIMES,” PRINTING HOUSE SQUARE, LONDON, E.C 


esponding day of each month following, 


cment, 


All Cheques should be drawn to Order of H. E. HOOPER. 


I enclose One Guinea. Please send me the ENCYCLOPADIA BRITANNICA (9th Edition) bound inf Half Morocco, price 20 guineas, 


agree to pay you, or anyone you appoint, at the rate of one guinea a month; my next payment upon delivery of the complete 25 volumes, and my succeeding payments on the 
corre’ or Until such payments are complete, I engage that the volumes, not being my property, shall not be disposed of by sale or otherwise. I 
ver agree that, if owing to unforseen circumstances, of which you shall be the judge, the volumes cannot be delivered, the return of the deposit of One Guinea to me shall cancel this 


[Date] ccccccccccccccccccssesesesecs 189) 


Cloth, price 16 guineas, Strike out 
two of >the balance of which sum 
Full Morocco, price 27 guineas, ) these lines. 





for the book are completed, 


Piease address the package to,...... 





Will be at subscriber's cost, 


Please also send a Revolving Bookcase, for which I agree to make three further monthly payments of One Guinea each, after the payments? Strike out if Bookcase 


eee eee eee eer errr rr rrr iit 


Orders from Abroad should be accompanied by Cash Payment in full, in order to avoid the expense and complication of repeated foreign remittances, 


If books are to be delivered beyond London postal district. the purchaser should add here the name of the railway 
company or shipping agent in London to whom delivery is o be made. Beyond the London postal district, carriage > .......0000 


not desired, 


SOREH SORES EEE EEE ESTEE EET ED EH SEES EEES: 
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SWAN SONNENSCHEIN & CO. 
SANATORIA for CONSUMPTIVES in various Parts 


of the World (France, Germany, Norway, Russia, Switzerland, the 
United States, and the British Possessions): a Critical and Detailed 
Description, together with an Exposition of Open-air or Hygienic 
Treatment ot Phthisis.s By F. R. WALTERS, M.D. (Lond.), 
M.R.C.P., Physician to the North London Hospital for Consumption 
and Diseases of the Chest. With an Introduction by Sir RicHarp 
Dovctas Powe tt, Bart., M.D., F.R.C.P. Over 40 Plates. 8vo. 
ros. 6d. net. 
The National Association for the Prevention of Consumption inaugurates 
a popular philanthropic movement under scientific guidance. Its intention 
is to enlighten the public in every respect as to the prevention of tuber- 
ulosis, and as to its treatment when it does occur. On the practical side its 
intention is to provide Sanatoria in England, where patients may go for 
treatment. Dr. Walter’s book is therefore of special importance at the 
present time. 


SECOND IMPRESSION A. pe bey ~D RUSSEL WALLACE’S 


THE WONDERFUL CENTURY : 


its Failures. Pp. 416. 7s. 6d. 
‘A very charming account of the great leading discoveries of the 
entury.”— 7imes. 

‘* We have seldom read a more compendious and luminous account of the 
great scientific discoveries which entitle this century to be called ‘ wonder- 
ful.’ —Westminster Gazette. 

‘* The book, not of the hour, but of the whole year.” —London Review. 
PROF. VINES’S NEW BOTANY. 
ELEMENTARY TEXT -BOOK OF BOTANY. By 
SYDNEY H. VINES. M.A., D.Sc., F.R.S., Sherardian Professor of 
Botany in the University of Oxford. With 397 Illustrations. Pp. 

628. 

This work is intended to replace Prantl’s “‘ Elementary Text-Book,” 
edited by Dr. Vines, which has had a very large sale, but is now out of date. 
It is not merely an abridgment of the author's “Student’s Text-Book of 
Botany.” Difficult and debatable topics have been omitted, the matter has 
been rearranged, and the more fundamental recent discoveries have been in- 

orporated. The subject matter is, for the sake of convenience, divided into 
the four parts of Morphology, Anatomy, Physiology, Systematic, and 
students can begin on any part and study it with reference to the other 
parts. 


RADIATION: 


its Successes and 


HYNDMAN (H.H.F.) _ 
an Elementary Treatise on Electro- 


Magnetic Radiation and on Réntgen and Cathode Rays. By H. H. 
With a Preface 4 Prof. 


FRANCIS HYNDMAN, B.Sc. (Lond.). 
Svivanus P. Tuompson, D.Sc., F.R.S. 6s. 


SWAN SONNENSCHEIN & CO., Lim., LONDON. 





IMPORTANT NOTICE TO CHEMISTS. 
Wn. F. CLAY 
(SPECIALIST IN CHEMICAL LITERATURE), 
18 TEVIOT PLACH, EDINBURGH, 


Wishes to draw the attention of his numerous c/#enf2/e to the 
low price he is prepared to offer 


WATTS’ DICTIONARY OF CHEMISTRY 


Revised by 
Profs. H. FOSTER MORLEY & M. M. PATTISON MUIR. 
4 Vols. Original price, £9 17s. ; reduced to (while the 
stock lasts) £4 18s. 6d. net cash. 
Catalogue of Chemical Books, 48 pp., Post Free on application. 





In Two Vols., with nearly 1200 Illustrations. 


A MANUAL OF BOTANY. 


By J. REYNOLDS GREEN, Sc.D., F.R.S., 
Professor of Botany to the Pharmaceutical Society. 
Vol. I. MorRPHOLOGY AND ANATOMY. Second Edition. 
75. 6d. 
Vol. II. CLASSIFICATION AND PHYSIOLOGY. 10s. 


London: J. & A. CHURCHILL. 


Cc. BAKER, 044 HIGH HOLBORN, LONDON. 
MICROSCOPES AND ’ sPROIMENS, 

ASTRO. AND TERRESTRIAL TELESCOPES. 

SURVEYING AND DRAWING INSTRUMENTS. 
O@ CatTarocuss Post Free. “BE 
A large number of Second-hand Instruments by the best makers ; 
ist now ready. 
Write for particulars of new 


MICRO. SLIDE LENDING DEPARTMENT. 





THE BRIDGES-LEE 


PHOTO-THEOD OLITE 


The most perfect Instrument 
invented for Survey Work in 
Mountainous Districts, and for 
Military or Rapid Surveys. 


The Photo-Theodolite 
automatically records 
on the photograph all, 
or nearly all, the data 
necessary for the reduc- 
tion of the photographs, 
including the Magnetic 
bearings,— thus con- 
siderably reducing the 
time spent and the risk 
of error in the interpretation of 
the photographs. 

The Instrument is fitted with 
an Aluminium Body, 6-in. 
Azimuthal Circle, reading with 
Vernier to one minute of arc, 
4-in. Compass, divided to half 
degrees. Telescope with erect 
and inverting Eye-pieces, rapid 
Rectilinear Lens with Iris Dia- 
phragm and Colour Screen, six double dark Slides in Mahogany 
Case, with Stand complete, £45. 

Descriptive Pamphlets and Illustrated Description 

of the Instrument sent free on application. 


L. CASELLA, 
447 Holborn Bars, London, E.C. 


Telegraphic Address: ‘‘ Escutcheon, London.” Telephone: Holborn 1054. 


CROMPTON & CO., Limitep, 


ELECTRICAL ENGINEERS, 
THRIPLANDS,” 





Laboratory { oe couRr, } LONDON, W. 





TRAINING INSTITUTIONS supplied with 
any description of ELECTRICAL 


PLANT, INSTRUMENTS, 
and APPARATUS. 
Experimental DIRECT and 


ALTERNATING 
CURRENT SETS. 


WRITE FOR 
PRICE 


PRICE 
£35 
CROMPTON 
(CLASS II.) 


POTENTIOMETER 


——-n-cceeeee-— 

As supplied to CENTRAL STATIONS, 

TRAINING INSTITUTIONS, é&c., under 

PRIVATE, MUNICIPAL, and GOVERNMENT 
control. 





LIBERAL DISCOUNTS. 


PLEASE ADDRESS ALL INQUIRIES AS ABOVE 








Ol 
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E.C. 
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In Crown 8vo, Cloth, price 2s. 6d. 


THE LAST LINK. 


OUR PRESENT KNOWLEDGE OF THE DESCENT 
OF MAN. 
BY 


ERNST HAECKEL 
(JENA). 
WiTH NOTES AND BIOGRAPHICAL SKETCHES BY 
HANS GADOW, F.R.S. (Cambridge). 
“As to the soundness of his general conclusions there can be no possible 
doubt, though many will feel unable to accept the brilliant speculations— 


daring to the verge of rashness—by which he fills gaps that give other men 
pause." —Speaker. 


‘The clearness and simplicity of this little volume and its general free- 
dom from technicalities should at once render it extremely popular. No 


one interested in the great problem of the descent of man should miss | 


reading it. It is from the pen of a master; and as it is very unlikely that 
any discovery likely to alter the position of things will be made before 
1gor, the book has the additional interest of being probably the last word 
of the century on the subject."—Aderdeen Journal. 


‘The book will commend itself to students of zoology and the theory of 
ye ee =e ne Re towe f — of the most eminent of living exponents 
0 th, and for the biographical sketches and exposit ; ’ 
Mr. Gadow.”—Aberdeen Free Press, ° acer wacnannmel 


‘* A book of the deepest interest to all thoughtful minds.”—A’udi News. 


A. & C. BLACK, Sono SoUARE, LONDON. 


BLAKESLEY’S 
WIDE-ANGLE 


SEXTANT 


For determining Angles up to 180° Joint Patentee 
without Parallactic error. j.H STEWARD 


PRICE 
£10 10s. 
COMPLETE 


This is a most use- River and Coast Surveys, 
ful Instrument for Laying out Railway 
Explorers, and for Curves, &c. 


TESTIMONIAL. 


Dear S1r,—I have found your Blakesley Wide-angle Sextant extremely 
useful and reliable in taking observations during my recent trip across 
Rhodesia. Yours truly, (Signed) Dk. HENRY G. SCHLICHTER. 


J. H. STEWARD, 


406 STRAND, 457 WEST STRAND, 
7 GRACECHURCH STREET, LONDON. 


For Photography, Unsurpassed for fine definition. 


Gone [ENses 


TAYLOR, .TAYLOR, & HOBSON, 
State Street Works, Leicester; 
and 10 Charing Cross Road, London. 
Ask for the Cooke Booklet. 





THE 


CAMBRIDGE SCIENTIFIC INSTRUMENT 
C0., LTD. 


Works—CARLYLE ROAD, CAMBRIDGE. 


] IMPROVED SPECTROSCOPE CELL 
FOR LIQUID ANALYSIS. 


The great objection to Spectro- 
scope Cells of the old pattern, is 
that trouble is always being ex- 
perienced from leakage owing to 

the defectiveness of 
the leather washers 
and stuffing - boxes. 
In this new Cell all 
leather washers and 
screw-joints are 
avoided, the joints 
depending entirely on 
the accuracy of two 
plane surfaces. The 
thickness of the liquid 
is very easily adjusted 
by means of a small 
millimetre scale. It 
will be found that this 
Cell is more readily 
cleansed than those 
in general use. 


Price, complete with Stand, £3 18s. 6d. 

















Write for our Catalogue of Microtomes and Accessories. 


THE DISCHARGE OF ELECTRICITY THROUGH GASES. 


By Professor J. J. THOMSON, F.R.S. 
Crown 8vo. 45. 6d. net. 


EMIN PASHA: His Life and Work. 
Compiled from his Journals, Letters, and Scientific Notes, 
and from Official Documents. By GEORG SCHWEIT- 
ZER. With an Introduction by R. W. FELKIN, M.D., 
F.R.S.E., &c. With Portrait and Map. Two Vols., 
demy 8vo, cloth gilt, 325. 

AMONG THE HIMALAYAS. By Major 
L. A. WADDELL, LL.D., F.L.S., &c., Author of ** The 
Buddhism of Tibet.” With over 100 Illustrations and 4 
Maps. Demy 8vo, 18s. 

TRAVELS AND LIFE IN ASHANTI 
AND JAMAN. By RICHARD AUSTIN FREEMAN, 
Anglo-German Boundary Commissioner of the Gold Coast. 
With about 100 Illustrations and 2 Maps. Demy 8vo, 
Zi Is. 

BOTANICAL MICROTECHNIQUE. 

The Preparation, Staining, and Microscopical Investigation 

of Vegetable Structures. By Dr. A. ZIMMERMANN. 

6c Illustrations and Diagrams. Demy 8vo, 12s. net. 

THE TRUE GRASSES. By Eduard 
HACKEL. Demy 8vo. Price 10s. 6d. net. Over 90 
Illustrations and Diagrams and a Glossary. 

THE FLORA OF THE ASSYRIAN 
MONUMENTS. By EMMANUEL BONAVIA, M.D. 
With Illustrations. Demy 8vo, 10s. net. 


| 
| 
| THE POPULAR RELIGION AND FOLK 
} 





LORE OF NORTHERN INDIA. By WM. CROOKE. 
2 Vols. Demy 8vo, 21s. net. 


ARCHIBALD CONSTABLE & CO., WESTMINSTER. 
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ORIENT COMPANY’S PLEASURE CRUISES. 
By the Steamships OA ENT (5365 tons register) 


an 
LUSITANIA (3912 tons register). 


For SOUTH OF FRANCE, SICILY, PALESTINE, and EGYPT, 
Leaving London, rsth February ; Villefranche (Nice), 26th February. 
Arriving back in London, r1th April. 

For ITALY, GREECE, CONSTANTINOPLE, &c. 

Leaving London, 17th March ; Villefranche (Nice), 28th March. 
Arriving back in London, sth May. 

String Band, Electric Light, Hot and Cold Baths, High-class Cuisine. 

F. GREEN and CO Head Offices 
M wagers {ANDERSON, ANDERSON, and CO. § Fenchurch Avenue. 
For passage apply to the latter Firm, at 5 Fenchurch Avenue, London, 
E.C. ; orto > the West End Branch Office, s 16 Cockspur Street, S.W. 


TRILOBITES 


From the Upper Silurian of Dudley. 


Phacops caudatus, 15. 6d. to 155. Phacops Downingiz, 1s. 6d. to 5s. 
Acidaspis coronata, 2s. to 4s. Encrinurus variolaris, 15. 6d. to 
Calymene Blumenbachii, 5s. to 38. 6d. 
125. 6d. Homolonotus, 3s. 6d. to 7s. 
A few Upper Silurian Crinoids, Corals, and Brachiopods. 


COLLECTIONS TO ILLUSTRATE GEOLOGY AND 
PHYSIOGRAPHY. 


Catalogues Post Free. 


THOMAS D. RUSSELL. Mineralogist, 
78 NEWGATE STREET, LONDON, E.C. 


MINERALOGY. 
SECOND-HAND CABINETS 


Two extremely well made solid Mahogany Cabinets of — -two 
Drawers, in three Tiers ; inside measurement of Drawers 17} x 13} x 
The doors have an Open Brass Framework, with Red Silk Backing. 











Ss. HENSON, 97 REGENT STREET, LONDON, W. 
ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH), 
NATURALIST, 
180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, 
Netsukis Caine, Lacquers, Gongs, Shells, and other Curios. 


Peruvian Pottery, 


PHCNIX FIRE OFFICE, 


9 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
ESTABLISHED 1782. 
MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 


LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 


Secretaries—W. C. MACDONALD and F. B. MACDONALD. 
LOSSES PAID OVER £320,006,c00. 


WATKINS & DONCASTER, 


NATURALISTS, 


AND MANUFACTURERS OF 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS, AND ALL BRANCHES OF 
NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 


ga Cal! or send for detailed Catalogue (66 pp.), Post free on 
application. 
N.B.—For Excellence and Superiority of Cabimets and 
Apparatus, references are permitted to distinguished 
Patrons, Museums, Colleges, &c. 


A LARGE STOCK OF INSECTS AND BIRDS’ EGGS. 


Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
with true natural surroundings. All Books and Publications on Natural 
History supplied. 


36 STRAND, LONDON, W.-C. 


(Five Doors from Charing Cross.) 


ZOOLOGICAL SPECIMENS FOR DISSECTION. 


All types required for Science Courses, perfect condition guaranteed- 
The following are some of the chief forms, with prices : 

Scyllium, 10d. each ; 8s. doz. Sipunculus, 3s. to 4s. doz. 

Ampbhioxus, 9d. each. } Echinus (large), 10s. doz. 

A stacus, gd. each. Cucumaria (large), ts. 4d. each. 

Anodon, od. each. Apus, rs. each. 

Rana, 6d. each. Nebalia, 1s. per tube. 
Gammarus, 15s. per tube. 
Scorpio, rs. to 1s. 6d. each. 
Scolopendra, 1s. 6d. each. 
Aplysia, 8d. to 10d. each. 
Haliotis, 8d. each. 

Loligo media, rod. each. 
Mya, rod. each. 
Pedicellina, 1s. per tube. 
Salpa, zs. 6d. per tube. 
Ascidia, 8d. each. 

Raia, 15. to 2s. 64. each. 
Lacerta, rod. each. 

















Noctiluca, rs. 3@. per tube. 

Grantia, 15. 3d. per tube. 

Sycon, 15. 3d. per tube. 

ne made, 1s, 3d. per tube. 

Aurelia, 10d. each. 

Coryne, rs. per tube. 

Obelia, rs. per tube, 

Ascaris (large), 8a. each. 

Cerebratulus, 1s. 6d. each. 

Nereis, 6d. each. | 

Arenicola, 6d. each. | 

Sagitta, 1s. per tube. 
REDUCTION ON LARGER QUANTITIES. 


JAMES HORNELL BIOLOGICAL STATION, JERSEY. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Ameeba, Arcella, Actinospharium, 
Vorticella, Stentor, Hydra, Floscularia, $tephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c°, for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia ; Actinia, Tealia, Caryophyllia, Alcy- 
onium; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella ; Lepas, "Balanus, Gammarus, 
Ligia M sis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pectens, 
Bugula, Crisia, Pedicellina ; Holothuria, Asterias, Echinus ; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 

Biological Laboratory, Plymouth. THE DIRECTOR. 











TO SCIENCE LECTURERS. 
’ 
HUGHES’ MOTO-PHOTOSCOPE FOR LIVING PICTURES. 
THE MOST PERFECT. 
No Suutter, therefore no Flickering. Superb Mechanism. 
The Moto-Photo Camera for taking the Pictures. Illustrated Lists, 2d. 
See Mr. Hucues’ PATENT COMBINATION OPTICAL LANTERN, 
&c. Miniature Triple Lantern constructed for B. J. MALDEN, Esq. ; reat 
success. New Oxyhydrogen Microscope. Science Lanterns for lass 
Demonstration. Magnificent Results. Docwra Triple, Prize Medal, 
Highest Award. Supplied to the Royal Polytechnic Institution, Dr.H. Grat- 
TAN GUINNESS, Madame Apg.LINA Patti, &c., &c. Patent Pamphengos 
Science Lanterns. The Universal Lantern 4-inch Condensers, 4-wick Lamp, 
Portrait Combination front Lenses, 18s. 6d., Marvellous value. Science 
Lecture Sets. Novelties. The Lantern Kaleidoscope. Cheapest Lantern 
Outfits in the World. Grandly Illustrated Catalogue, -—. 180 choice En- 
ravings, 6d. ; bine e, 3d. List of 300 Lecture 5 ad Science Subjects, 
iews, &c., ‘ostage 2d. Pamphlets Free. —Ww. Cc. HUGHES, 
SPECIALIST, F oot Bi House, 82 Mortimer Road, Kingsland, N. 





PHYSIOGRAPHY and GEOLOGY. 


COLLECTIONS & MICROSCOPIC SLIDES, 


As advised by Science and Art Directory, arranged by 


JAMES R. GREGORY & CO., 
Mineralogists, &c., 
To Science and Art Department, British, Indian and Colonial 


Museums, &c. 
NOVELTIES and nae cums and PRECIOUS 


Mineral Specimens for Pe... and Collectors, and all purposes. 
Rock Specimens and a — of Rocks and Minerals 
t to order. 


NEW AND VALUABLE MINERAL SPECIMENS CONSTANTLY 
Stores & Offices: 1 Kelso Place, KENSINGTON, W. 


New CaTALoGuEs AND Lists FREE. 
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J. SWIFT & SON 


(SPECIALLY APPOINTED TO THE WAR OFFICE). 


1/12” APOCRROMATIC, Oil 
Imm. N.A. 1°40. ... Price 
NEWLY-COMPUTED PAN- 
"*pAPLANATIC, 1/12” Oil Imm. 
Minimum N.A. 1°30. Price 


BBWLY COMPUTED ay Oil 


Imm. N.A. 1°26. we am rice 


MICROSCOPES anette with 
Two Objectives, Ocular and Iris 
Diaphragm, in Cabinet, from eee 5 


SwWirrivs ad Gale A 
LUCIDA - Price i 





For Particulars and Prices of Microscopes, 
apply 
UNIVERSITY OPTICAL WORKS, 
31 TOTTENHAM COURT ROAD, W. 


F () S S () X-RAY TUBES osmium = triatum | 
Anodes as supplied to J. Mackenzie Davidson 
Esq. 


ACTUAL MAKER, 


67 FARRINGDON > 
ROAD, E.C. 
MERCURY PUMPS, 
EXPERIMENTAL AND SCIENTIFIC GLASS - BLOWING. 


OPTICAL & SCIENTIFIC INSTRUMENTS, | 


Spectrometers, Spectroscopes, G ters, Cath ters, Optical | 

Benches, &c., &c. Instruments for al purposes constructed to Clients’ 

own designs. Price List on application. 

W. WILSON (formerly Foreman at Messrs. ELLIOTT Bros. > | 
56 Crogsland Road, Chalk Farm, London, N.W. 


CONTRACTOR TO H.M. GOVERNMENT. 














| 


A NEW STEREOSCOPIC BINOCULAR 


FIELD GLASS 


Of NEW FORM and CONSTRUCTION. 

(English Patents, Nos. 5639 and 

7942, 1894.) 

Of handy size, with large 
field, brilliant definition, perfect 
achromatism, and. very decided 
STEREOSCOPIC effect, and 
which, when once adjusted, are 
always ready for use. 

Prices: £6 to £8. 

For NAVAL MEN and DEERSTALKERS, &c. (we have made 
larger sizes for NIGHT and DAY USE, admitting more light, but 
of somewhat greater weight). Prices: Night, £10; Day, £11. 

lllustrated Price List free. 


CARL ZEISS, 


‘209 MARGARET STREET, REGENT STREET, LONDON wW. 


W. G. PYE & CO. 


30 ST. ANDREW’S STREET, CAMBRIDGE. 
CAMBRIDGE 
ROCKING 


MICROTOME 
WITH 
ORIENTATING 
OBJECT- 
HOLDER and 
PATENT 
CLUTCH, which 


affords easy 








Price £3: 15:0. 


Adjustment in all directions without the aid of Thumb-Screws. 


| EMBEDDING BATH for Mounting Specimens with Pans, 


Vials, Gas Burner Regulator, Stand, and Paraffin com- 
plete, ready for use a ‘ as SC eC 
Or ECR OTS E and BATH together _ ~- mete © 
or FLAT CUTTING and other MICROTOMES, see List. 
PRICE LIST of Physical and Physiological Apparatus Now Ready. 
Price Sixpence, Post sae. 





“OPTIMUS” MAGIC LANTERNS = roe DRAWING ROOM > LECTURE HALL. 


Limelight may be adapted without alteration at an extra cost of 13s. 
Each Magic Lantern is efficient for Exhibitions. The Lens gives crisp defintion, being a superior Achromatic Photographic Combination with rack and 


pinion. It is fitted to a telescopic lengthening tube, so gaining increased focal accommodation. 
The refulgent lamp has 3 wicks, yielding a brilliantly illuminated picture. 


4 inches diameter. 


30/- 


Student’s LANTERN 
(to take demonstrat- 
ing tank) with 
Brass Sliding Tubes. 


Superior Japanned 


Russian Iron B 
Metal Body. sian Iron Body, 


Brass Sliding Tubes. 


PERKEN SON & RAYMENT, *tctscmn circus" 


The Condenser is composed of two plano-convex lenses of 
Each is complete in Box. 


LANTERN 
PHOTOS. 
Plain, 1/- 
Coloured, 1/6. 


All Accessories 
at reasonable 
prices. 
Mahogany Body, 
CATALOGUE | _ Brass Stage and 
Post Free. Sliding Tubes. 


LONDON. ‘OPTIMUS.’ 


Russian Iron Body, 
Brass Sliding Tubes. 


Educational LANTERN, | — 





NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 


communications to the Editor. 


SUBSCRIPTIONS TO “NATURE.” 
y a’ 
Ra tar Gea x ens 8 
Halbpeniy Pere 6: a ie ke ee A 14 
Quarterly ... ' ar 7 
To ALL PLaces ABROAD :— 
Ss ola 10 
REESE Ts 5 0-6. « 06.8. #8 
rs: ' 


lee. _ ew Orders payable 
OFFICE: ST. MARTIN’S 


The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


CHARGES FOR AVES Cee oe 
& 


*Three Lines in Column .. . 

Per Line after . . . 

One Eighth Page, or Quarter Column 
Quarter Page, or Half a Column 


_— 


Whole Page 





eS OO wD 


o 
fe) 
o 
I 
Half a Page, ora Column. . . 3 
6 
T 


* The first line being in heavy type is charged for as Lines. 


to MACMILLAN & CO., Limited. 
STREET, LONDON, W.C. 
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‘“ " JAS. J. HICKS, 
THE oe | 8, 9, & 10 HATTON GARDEN, LONDON, 


SCIENTIFIC INSTRUMENT MAKER 
FOR SCIENTIFIC WAR OFFICE, INDIA OFFICE, 
W 0 R K. Q ADMIRALTY, &e., 


? <= “ IS SOLE MAKER 
High-class Instruments of best Z 20> OF THE 


workmanship. Used by the NEW PATENT 
Leading Experts at Home and | Y rx “WATKIN” 
. MOUNTAIN 


Abroad. ANEROID 
/ N BAROMETER 


The Barometer that 
all the World has been 
waiting for, and the 


COMPLETE | 
PHOTOGRAPHIC give <a reading C 
\ p an 4 om of a m un 

OUTFITS : : | oe 


. . vellers and Surveyors 
Supplied for Scien- . Ss hx will now be able to 
5 iti SSS ascertain correct alti- 
tific Expeditions } Seiares i ie tudes owing to the mar- 
or Special Investi- vellous accuracy of this 
P . wo Instrument, which is 
gations. —— described at length by 
Mr. WuympPeR, the distinguished Alpine climber, in the “‘ Times” of Dec. 17, 
1898. In 44 readings taken at Geneva, the mean error ascertained by com- 
parison with the Mercurial Barometer was almost o’o of an inch. He says: 
Catalogues and “* Extraordinary — may be obtained from Watkin’s Mountain Aneroid 
in observations made for altitude, and in determining differences of level.” 
Estimates free on “It is beyond doubt a wonderful instrument,” &c. (Press). 
application. It is made in Aluminium for lightness, in either 3-inch or 4}- 
(When writing, please refer to Nature.) inch sizes, with Sling Leather Case, and supplied at the follow- 
i g , pp 
- ing prices:—Scale to 5000 feet, £5 5s, To 10,000 feet, 


NEWMAN & GUARDIA, Ltd,  *xit= ctcsow e258, he moms £6. 


the rotation in which they are received. 





Se 














90 & 92 Shaftesbury Avenue, London, W Full particulars on application. 


} 


- OPPOSITE THE BRITISH MUSEUM. 


TEA CHERAY HOTEL 
GREAT RUSSELL STREET, LONDON. 


THIs newly-erected and commodious Hotel will, it is believed, meet the requirements of those who desire all the conveniences 
and advantages of the larger modern licensed hotels at moderate charges. Passenger Lift. Electric Light in all Rooms. Bath-rooms 
on every Floor. Spacious Dining, Drawing, Writing, Reading, and Smoking Rooms. All Fioors Fireproof, Perfect Sanitation. 
Night Porter. Telephone. Bedrooms from 2s. 6d. to 4s. 6d. per night. Full Tariff and Testimonials on application. 

Telegraphic Address: ‘‘ THACKERAY, LONDON.” Proprietor—J. TRUSLOVE. 


Also, amalgamated with, and under the same management, 


THACHER AY HOUSE 


(TEMPERANCE HOTEL), 
MONTAGUE STREET, RUSSELL SQUARE. 


Tuis Hotel, which has been carried on so successfully for the last 13 years, adjoins the British Museum, and is exception- 


lly quiet. Bedrooms from 2s. to 3s. 6d. per night. Full Tariff and Testimonials on application. 
Telegraphic Address: ** TRUSLOVE, LONDON.” Proprietor—J. TRUSLOVE. 


THE SCIENTIFIC MAN'S, NATURALISTS, AND TRAVELLER'S CAMERA _ 
Stereoscopic Company’s BINOCULAR, 


Because when ready to take 12 Pictures it weighs 19 ounces only. 


It is used like a Field Glass. Takes instantaneous and time exposures. Gives Pictures 7 in. by 5 in. 
when used with the simple printing and enlarging apparatus. Price £5 5s. only. Complete with enlarging 
apparatus, £10 10s, FREE Lessons to Purchasers. 

From R. BOWDLER SHARPE, Esq., LL.D., Assistant Keeper, Zoological Department, British Museum. 
“* March 4, 1898. 

‘* I have received the remainder of the proofs of my photographs, and I must say that I am delighted with 
them. I consider it one of the best day's work I ever did when I bought one of your ‘ Binocular ’ Cameras. 
The ease with which it is worked, and the excellent results obtained, make it a most pleasurable accompani- 
ment of a summer’s outing, and, in my case, 90 per cent. of my Norway photographs have come out beauti- 
fully, while even the small remainder cannot be considered failures. I think this is a grand result, when you 
remember that I had little or no experience of photography, and had only time for an hour's instruction in 
ned rooms the day before I sailed, and, further, that I had to make my own dark rooms in Norway in the 
best way I could. I am looking forward to having much pleasure this summer from the faithful ‘ Binocular,’ 
and I have recommended it to all my friends.” 


THE STEREOSCOPIC COMPANY, a 


106 and 108 REGENT STREET, W., and 54 CHEAPSIDE, E.C. CATALOGUES FREE. 
Printed by Ricuarp Cray AND Sons, Limrtep, at 7 & 8 Pread Street Hill, Queen Victoria Street, in the City of London, and published by MAcm!!.|.AN 
axp Co., LimiTEp, at St. Martin’s Street, London, W.C., and THz MacmyLtan Company, 66 Fifth Avenue, New York.—Trursnay, Feb. 2, 1899 
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acy of this 
which is “BROWNING'S PLATYSCOPIC LENS. 
oh be} 0 P T I C A L P R 0 J E c T I 0 N e | With Larger Angles, Increased Field, and Improved Definition 
d by com: ; 
He says: 
amy 
EXPERIMENTS 
h or 4}- as 
e follow- ON 
oo feet, 
6. LIGHT. 
trictly in i 
(See Engraved Real Size. 
AN ACHROMATIC COMBINATION, 
lilustrated Catalogue, | COMBINING THE DEFINITION OF A MICROSCOPE WITH THE 
Ps PORTABILITY OF A POCKET LENS. 
Six Stamps.) | _ “If you carry a small Platyscopic Pocket Lens (which every observer of 
7 | Nature ought to do).”"—GranTt ALLEN in Knowledge. 
The Platyscopic Lens is invaluable to botanists, mineralogists, or ento- 
| mologists, as it focuses about three times as far from the object as the 
eniences f] WAVE-SLIDE, for showing the motion of Light, &e., 15s. | Crington Lens. This allows opanue oiscts to beexamined asl 
th-rooms WHITE LIGHT-SLIDE, for showing the composition of Peps} 10, 15, 20, and 30 diams. ; the lowest power, having the largest 
er eld, is the best adapted for general use. 
nitation. White Light on the Screen, 12s. 6d. The Lenses are set in Ebonite Cells, and mounted in Tortoiseshell Frames. 
i‘ aia tnaleatl Price of the Platyscopic Lens, mounted in Tortoiseshell, magnifying either 
VE. 10, 15, 20, 0” 30 diameters, each power, 158. 
W Ee WAT rT ne IW &S SC oO ™ In nickelised German Silver, each power, 17s. 64. 
e Illustrated Description sent free. 
3 FLEET STREET, LONDON. JOHN BROWNING, 63 STRAND, LONDON, W.C. 
‘ception- 
"ELECTRIC LIGHT, INCANDESCENT GAS. 
VE. MICROSCOPE And other Powvertel Illuminants. 


THE 


“BRITISH STUDENTS.” 


ae Sm Stand No. 55, as 
figured, with Iris Diaphragm, 
One Eye-piece; Double Nose- 
piece, Two Object-glasses, 2/3” 
and 1/6”, adjusted to be in 
about focus, and the whole 
packed in polished Mahogany 


Case, 
£6:8:6 a os. 


R. & J. BECK, Ltd., 
68 CORNHILL, LONDON, E.C. 








>MItL.AN 
1899 


NEGRETTI & ZAMBRA’S 
THERMOSCOPIC LENSES 


Protect the Eyes from Glare, and 
RENDER THE LIGHT SOFT AND COOL. 
Lllustrated Price Lists of Optical and Metéorological Instruments 
Free by Post to all parts of the World. 


NEGRETTI AND ZAMBRA, 
SCIENTIFIC INSTRUMENT MAKERS to THE QUEEN, 








38 HOLBORN VIADUCT, E.C. 


BRANCHES : 46 CORNHILL; 122 REGEN T STREET, 
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UNIVERSITY OF GLASGOW. 
CHAIR OF PATHOLOGY. 


The Curators of the Chair of Pathology of the University of Glasgow will, 
in the month of April, proceed to appoint a Professor to occupy the above 
Chair now vacant. The Professor will be required to enter on his duties 
on April 25, from which date the appointment will take effect. 

The norms al Salary of the Chair is fixed by Ordinance at £1100. 

The Class Room and Laboratory are in connection with the Pathological 
Department in the Western Infirmary, from which material is supplied to 
Professor and Students. 

Each Applicant should lodge with the undersigned, who will furnish any 
further information required, twenty copies of his Application and twenty 
copies of any Testimonials he may desire to submit, on or before March 24. 

ALAN E. CLAPPERTON, 
Secretary of the Glasgow University Court. 
gt West Regent Street, Glasgow. 

NEW SOUTH WALES. 
UNIVERSITY OF SYDNEY. 

PROFESSOR OF PHYSICS. 
Applications are invited for the above position from University Graduates 
under 35 years of age. Salary £900 per annum. Pension £400 per annum 
on retirement, under certain yh. and after 20 years’ service. Duties to 
commence on June 1, 1899. 100 allowed for passage expenses to Sydney. 
Particulars of conditions of Appointment, Duties, &c., can be obtained from 
Sir Danizt Coorer, Bart., G.C.M.G., Acting Agent-General for New 
South Wales, 9 Victoria Street, Westminster, London, S.W., to whom 
applications, stating age, and accompanied by eight copies of each testi- 

monial submitted, must be sent not later than February 18, 1899. 


WAN T ED.— CHIEF CHEMIST and 
MANAGER of WORKS, bya leading London Firm of Manufacturing 
Chemists employing several hundred people. The qualifications 
necessary for the position are high and well-grounded scientific know- 

edge and attainments; go practical experience in carrying out 
manufacturing processes; exceptional powers of organisation and 
administration ; tact ; good judgment ; capability to direct and control 
scientific workers engaged in the manufacture of fine medicinal 
chemicals and pharmaceutical products. A gentleman with University 
training and eee preferred. The position commands a liberal 
salary. Replies will be treated in the strictest confidence if so desired. 
—Address, stating age, qualifications, and experience, to ‘‘ Manager,” 
c/o Messrs. Marksy, STEwart, & Co., 57 Coleman Street, London. 


NATURAL SCIENCE SCHOLARSHIP. 
KEBLE COLLEGE, OXFORD. 

4 SCHOLARSHIP of the anual value of £60, together with L aboratory 
by not exceeding £20 per annum, will be awarded at this College in 
March 1899. 

The Examination commences Tuesday, March 14. 
Subjects : Chemistry or Biology, with Elementary Mechanics and Physics 
for all Candidates, and Elementary Chemistry for those who offer Biology. 


For full particulars apply to W. Hatcuetrr Jackson, Keble College, 
Oxford. 


TECHNICAL COLLEGE, 
HUDDERSFIELD. 


The ASSISTANT LECTURESHIP in ENGINEERING is Vacant. 
Applications to be sent in to the Principat not later than February 27. 
Statement of duties and other particulars may be obtained upon 


ee THOS. THORP, Secretary. 
UNIVERSITY COLLEGE, SHEFFIELD. 


The Council of the College invite elimiin for the Post of DEMON- 
STRATOR in the Bacteriological Laboratory, at a salary of £150. 

Applications to be sent in on or before February 23. Further details may 
be obtained from the REGISTRAR. 


BRADFORD GRAMMAR SCHOOL. 


The SENIOR SCIENCE MASTERSHIP will be Vacant in July. 
Candidates must be Graduates in First Class Science Honours, and ex- 
perienced in School work. 

Salary £300 per annum, non-resident. 

Apply to Rey. W. H. Keewina, Bradford. 


COACHING. 
CHEMISTRY, PHYSICS, BIOLOGY. 


All Examinations—Conjoint Board, University of London, D. P. H., &c., 
Theoretical and Practical. Small Classes or Private Tuition Well-fitted 
Laboratories. Practical Forensic Medicine.—‘‘ R. 9 Heathcote 
Street, Gray's Inn Road, London, W.C. 

















EsTABLISHED 1890. TELEPHONE, 2529 Avenue. 


E. W. ALLEN & CO., 
TYPE AND SHORTHAND WRITERS, 
39 Lombard Street, London, E.C. 
Scientific MSS., Geological, Chemical, Medical, &c., carefully, quickly, 
and intelligently copied. Typists and Stenographers sent out for temporary 
work. References to Fellows of the Royal and other Scientific Societies, 
and Members of the Medical Profession. Terms on application. 





ROYAL INSTITUTION OF GREAT 
BRITAIN, 
ALBEMARLE STREET, PICCADILLY, W. 

The Right Hon. Lorp Rayveicu, M.A., D.C.L., LL.D., F.R.S., Pro- 
fessor of Natural Philosophy R.I., will on Saturday next, February 11, at 
Three o'clock, begin a Course of Seven Lectures on ‘‘ The Mechanical 
Properties of Bodies.” 

Subscription to this Course, One Guinea; to all the Courses in the 
Season Two Guineas. 





GEOLOGICAL SOCIETY OF LONDON. 


The ANNIVERSARY MEETING of this Society will be held at the 
Society's Apartments, Burlington House, on FRIDAY, February 17, 
at Three o'clock. 

The Fellows and their Friends will Dine together at the Criterion 
Restaurant, Piccadilly Circus, at 7.30 p.m. Tickets to be obtained at the 
Society's Apartments. 


RESEARCH. 
CHEMISTRY anv PHYSICS. 
Well-fitted LABORATORIES can be used for Research at any hour 
convenient to Workers. Dark Room for Photographic and other Work. 


Workshop for making Apparatus. Electric Mains for Experiments.— 
T.,” 9 Heathcote Street Gray's Inn Road, oe 


PHOTOGRAPHS WANTED showing the 


Rippling of Snow by Wind, and other effects produced by Wind upon 
Snow.— VAUGHAN Cornisu, Branksome Cliff, Bournemouth. 





Sale by ‘Fuction. 


MONDAY, FEBRUARY 13. 

A COLLECTION OF BRITISH AND EXOTIC LEPIDOPTERA, 
AND OTHER NATURAL HISTORY SPECIMENS. 
MR. J. C. STEVENS will Sell the above 
by Auction at his Great Rooms, 38 King Street, Covent Garden, as 

above. 


ADAM HILGER, 


Astronomical and Optical Instrument Works, 


204 STANHOPE STREET, N.W. 


Maker of Scientific Instruments to the Royal Cotes < 4 
Science, H.M. Government, Council of India, all t 
cipal Universities and Observatories of i. 
Britain, and by ——. — —— to the Royal 
Institution 


All kinds of glass and speculum grinding and polishing. Quartz, 
Iceland Spar, Fluor Spar and Rocksalt Lenses and Prisms. 

Lenses of Quartz corrected by Iceland Spar, for Visual 
Work or Spectro- photography. These are made from curves 
selected by J. W. GirrorD, Esq., for either achromatism or 
best aplanatism in the ultra-violet. 

MICROSCOPES OF THE HIGHEST QUALITY. 
Experimental Instruments are carried out to design on thé 
shortest notice. 

_ eee Address—* Spuericity, Lonpon.” 


FREDK. JACKSON & Go. 


(Late MOTTERSHEAD & CO.), 


14 CROSS STREET, MANCHESTER. 


Goods Entrance: 10 Half-Moon Street, 


LABORATORY FURNISHERS, 
Importers, Manufacturers, and Dealers in 
CHEMICAL AND PHYSICAL 

APPARATUS 


Of every Description. 
Fine Chemicals, Volumetric Solutions, 
Plain and ‘Stoppered Bottles, 


AND EVERY LABORATORY REQUIREMENT. 


Illustrated peters = of Apparatus, with Price 
of Chemicals, free on application. 


Telegraphic Address—“‘ APPARATUS, MANCHESTER.” 
Telephone Number—2038. 














Apparatus for estimation of sulphur in spent oxide. 
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W. G. PYE & CO. 
Physical & Physiological Instrument Makers, 


30 ST. ANDREW’S STREET, CAMBRIDGE. 
STUDENTS’ Bro WHEATSTONE 
BRIDGE ORAE RENE Gey §=— BOY. 
Aggregate 


Guaranteed 


12,220 ohms 
to I in 500. 
Platinoid Wire. 
Price £9 10s. 

IMPROVED REFLECTING GALVANOMETER, 
for use with above, any resistance to 2000 ohms, £8. 
Galvanometer Shunts, Galvanometer Lamps and Scales, 
Keys, Single Coils, Batteries, &c. 

Reliable Apparatus at low prices for teaching Mechanics, 
Hydrostatics, Heat, Optics, Magnetism and Electricity, as 


supplied to many of the leading Technical Institutes and 
Organised Science Schools. 


Lists Free on application. Physiological List in preparation. 


- BREWSTER, SMITH, & CO., 


6 CROSS STREET, FINSBURY PAVEMENT, E.C. 
MANUFACTURERS AND IMPORTERS OF 


CHEMICAL AND SCIENTIFIC APPARATUS 
PURE CHEMICALS. 


Apparatus for Schoo! and Trade purposes. 








Finest Bohemian and Jena Hard Glass, also Cheap German 
Glass Goods, graduated and verified Burettes, Pipettes, and 
- Measures, Balances, Metric Weights, either separately or 
n Sets. 


Our New Test Tube Stands (Patent applied for) will hold any size Test 
Tubes, from $ to 1} inch diameter. A great advantage over the ordinary 
Stands in use, which only have }-inch holes. 


Illustrated Price List of Chemical Apparatus, wherein New Apparatus 
will be found described, Post Free. 


- CARL ZEISS, 


OPTICAL WORKS, JENA. 
London Branch : 


29 MARGARET STREET, REGENT 
STREET, W. 








MICROSCOPES and ACCESSORIES 
—For Bacteriology, Biology, Mineralogy and 
Student's use. — Apochromatic, Achromatic 
Objectives.—Micrometers, &c. 

OPTICAL MEASURING INSTRU- 
MENTS.—Spherometers, New Crystal Re- 
fractometer, Butter-Refractometer for the rapid 
determination of the purity of Butter, Lard, and 
Glycerine. 

Notge.—We do not make Theodolites. 


Illustrated Catalogues, including new edition 
r . (1898) of Catalogue of Microscopes, free. Please 
state which required. 


SECOND-HAND “never. 
Makers). 
Bacteriological MICROSCOPES by SWIFT, WATSON, BECK, 3, 3, 
?: powers, Price £10 10s. to £12 ros. 
TELESCOPES. 


5” DALLMEYER Refractor, on Stand, complete with Eyepieces. 
4” COOKE Equatorial, £30. 
4 WRAY Pe « £40. 

And many others in Stock. Lists on application. 


CLARKSON & CO., 28 Bartlett’s Buildings, Holborn Circus, £.C. 








Just PUBLISHED. 
THE 


STRUCTURE & CLASSIFICATION OF BIRDS, 


By FRANK E. BEDDARD, M.A., F.R.S. 
Prosector and Vice-Secretary of the Zoological Society of London. 


With 252 Illustrations, 8vo, price 21s. net. 


_“*As an excellent compendium of the present state of our knowledge of 
bird anatomy, Mr. Beddard’s work may be heartily commended.” —Nature. 
‘Those who have occasion to use this book most will learn soonest to fin 
out its sterling value, and such will best appreciate the fairness of o1 

remarks.”—Natural Science. 

‘* We strongly recommend library committees and others who control th 
choice of books for students to at once obtain this book, for it is sure 
become a classic in its subject.” —Science Gossip. 

“This is undoubtedly the most important work that the author, one 


our chief living zoologists, has yet given us."—Nature Notes. 





7 om ceil cote «Shee a nie 
THE SCIENTIFIC ROLL 
AND MAGAZINE OF SYSTEMATIZED NOTES. 


THIS WORK IS A VALUABLE 
GUIDE, BIBLIOGRAPHY, AND INDEX TO SCIENCE. 


This work, now in course of publication, embraces : 

1. A Bibliography classified according to subjects arranged (1) according 
to the year of publication, and (2) alphabetically under each year according 
to the name of the author ; each item has its distinctive number for reference 
purposes. 

2. An Jndex, which, although arranged alphabetically, is classified in 
groups more than is usual in an index, the object being to render it possible, 
at some future time, to amalgamate the various subject indexes into one 
general classified index. 

3. A Systematized Collocation of Facts grouped according to their rela- 
tionship to each other. The aim of the whole is to enable any person 
engaged in scientific research to find the information he seeks with a minimum 
expenditure of trouble, time and cash. 

As the work is the result of forty years’ labour, its main features cannot 
be fully described in a short advertisement. All persons interested in the 
classification of scientific data, especially those commencing a research, are 
invited to send for a prospectus and fuller particulars to 

A. RAMSAY, 
4 Cowper Road, Acton, London, W. 











= Will doubtless be received as a standard book of reference.” —Scotsman. 
‘Likely to displace in popularity all similar productions.”—Liverpool 


Mercury. 
Cloth, 21s. net.] THE OBSERVER’S [Half Morocco, 31s. 6d. net 


ATLAS OF THE HEAVENS. 
By W. PECK, F.R.A.S., F.R.S.E. 

Thirty Star Charts (each 13} x of inches) on a large Scale (about 5° Dec. 
to rinch). Whole Star Sphere shown: Positions for 1900. Magnitudes, down 
to 6°3, from most modern information. Nearly every Constellation com- 
plete in one Map. Catalogues of 1500 Double Stars, Clusters, and Nebulz ; 
Chart of Moon, &c. Forty-three full-page Plates in all. 


Prospectus and Specimen Chart sent on receipt of Stamp for postage. 


GALL & INGLIS, 25 Paternoster Square, London ; and Edinburgh. 





In Two Vols., with nearly 1200 Illustrations. 


A MANUAL OF BOTANY. 


By J. REYNOLDS GREEN, Sc.D., F.R.S., 
Professor of Botany to the Pharmaceutical Society. 
Vol. I. MorpHoLoGy AND ANaAToMy. Second Edition. 


Ss. ° 
Vol. II. CLASSIFICATION AND PHYSIOLOGY. I0s. 
London: J. & A. CHURCHILL. ioe 
With Osmium and 


COSS0 X-RAY TUBES fa, cemamane 


Anodesas supplied to J. Mackenzie Davidson, 
Esq. 
ACTUAL MAKER, 


67 FARRINGDON ____a>_~ 
ROAD, E.C. —— 


MERCURY PUMPS, 
EXPERIMENTAL AND SCIENTIFIC GLASS - BLOWING. 
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CHARLES GRIFFIN AND CO.’S PUBLICATIONS. 


In Royal 8vo. Fully Illustrated. 


A TEXT-BOOK OF PHYSICS. 


Comprising Properties of Matter; Sound; Heat; Magnetism 
and Electricity ; and Light. 
By J. H. POYNTING, Sc.D., F.R.S. ; 
Late Fe.tow or Trinity CoL_tece, CAMBRIDGE; PRoFzssoR OF 
Puysics in Mason University CoLtece, BIRMINGHAM. 
AND 
J. J. THOMSON, M.A., F.R.S., Hon. Sc.D., 
Hon. D. Ens PRINCETON ; 
Fetiow or Trinity CoLLtece, CAMBRIDGE; CAVENDISH PROFESSOR OF 
EXPERIMENTAL Puysics IN THE UNIVERSITY OF CAMBRIDGE. 


Now Ready. SOUND. Price 8s. 62. 


ConTents.—The Nature of Sound and its Chief Characteristics.—The 
Velocity of Sound in Air and other Media—Reflection and Refraction of 
Sound.—Frequency and Pitch of Notes.—Resonance and Forced Oscilla- 
tions.—Ana — of Vibrations.—The Transverse Vibrations of Stretched 
Strings or Wires.—Pipes and other Air Cavities.—Rods—Plates—Mem- 
branes.—Vibrations Maintained by Heat—Sensitive Flames and Jets— 
Musical Sand.—The Superposition of Waves.—Index. 


DUBLIN ; 


Seconp Epirion. In large 8vo, handsome cloth, 21s. 
Newer DevELopMENTS in Photographic Methods, together with 
Special Articles on RapioGRapuy (the X-Rays), Cotour Puoro- 
GRAPHY, and many New Plates. 


PHOTOGRAPHY: Its History, Processes, 
Apparatus, and Materials. A Practical Manual. Comprising Working 
Details of all the More Important Methods. By A. BROTHERS, 
F. 5. With numerous Full-Page Plates by many of the Processes 
described, and I!lustrations in the Text. 

GENERAL CONTENTS. 

Part I.—IntrRovuctory: His- Part III.—Apparatus. 
torical Sketch ; Chemistry and 
Optics of Photography; Arti- 
ficial Light. 

Part II. — Photographic 

cesses. 


Including all the 


Part IV.—Materials. 


Pro-- Part V.—Applications of Photo- 
graphy; Practical Hints. 


“A STANDARD Work on Photography brought quite up to date.”— 
Photography. 

** An encyclopedic work.” —Manchester Guardian. 

**A highly informative book.” —8rit. Journ. of Photography. 


London : CHARLES GRIFFIN & CO., Lrp., 


IMPORTANT NOTICE TO CHEMISTS. 
WM. F. CLAY 


(SPECIALIST IN CHEMICAL LITERATURE), 
18 TEVIOT PLACE, EDINBURGH, 


Wishes to draw the attention of his numerous c/éentd/e to the 
low price he is prepared to offer 


Exeter Street, Strand. 


WATTS’ DICTIONARY OF CHEMISTRY 


| and quaint conceptions of the value of plants as drugs prevailing in the 


Revised by 
Profs. H. FOSTER MORLEY & M. M. PATTISON MUIR. 


4 Vols. Original price, £9 17s. ; reduced to (while the 
stock lasts) £4 18s. 6d. net cash. 


RADIOGRAPHIC 


G 


BREAK. 





MERCURY 


| later centuries. 


A SPECIALITY. 


\ > VoltohmaA. 
Mine chen 


NEW LOCALISING INSTRUMENT, 


“THE PUNKTOGRAPH.” 


ACCURATE, CONVENIENT, AND EXPEDITIOUS. 


SCOTTISH PROVIDENT 


INSTITUTION. 


Heap Orrice: 6 St. Andrew Square, EDINBURGH 
MUTUAL ASSURANCE with MODERATE PREMIUMS. 


The SURPLUS at last Division (1894) was £1,423,000. 
More than one half of the Members who died during the 
Septennial period were entitled to Bonuses which, not- 
withstanding that the premiums do not as a rule 
exceed the non-profit rates of other Offices, were on 
the average equal to an Addition of about 50 per cent. 
to the Policies which participated. 


Canmyles ¢ of Premium for £100 at Death, with Profits. 


AGE. 





30° 35 40 45 50 55 


Duame Live, £2 16 £2 610'/£21 
25 Payments, 2130)/ 217 9| 3 
15 Payments, 3121 318 0| 4 


49 59 ll 
46 4 ll 
58 6 ll 


*A person of 30 may secure £1000 at death by a yearly payment, 
during life, of £20 15s., which would in many Offices secure (with profits) 
£800 only. Or he may secure £1000 by 25 payments of £26 10s., deing 


thus free of payment before age 55. 


ACCUMULATED FUNDS, £10,500,000. 
Prospectus, with full information, on application. 
JAMES GRAHAM WATSON, Manager. 


17 KING WILLIAM ST., E.C. 
J. Murr Lertrcu, Secretary. 


LONDON OFFICE: 


PROF. HENSLOW AND PROF. SKEAT. 


MEDICAL WORKS OF THE FOURTEENTH CENTURY: 


Together with a List of Plants Recorded in Contemporary 
Writings, with their Identifications. 


By the Rev. Prof. GEORGE HENSLOW, M.A., F.L.S., 
F.G.S., &c. 
Bartholomew's Hospit al Medica 


* &c., &c. With an 
Demy 8vo. 21s. 


Formerly Lecturer on Botany at St. 
School ; Author of ‘‘ The Origin of Floral Structures,’ 
Explani atory Introduction by Prof. W. W. SKEaT. 


These transcripts will be found to give excellent illustrations of the cru le 


middle ages, while the recipes are remarkable for the general absence of a 
mention of the nauseous substances recommended by some a ~~ athe 
The volume might be called ‘‘Commonplace Medi: 


Recipe Books,” in which the copyists had collected numerous remedies, the 


| composition of ointments, drinks, &c., for various complaints, diseases, and 
| the healing of wounds. 


Catalogue of Chemical Books, 48 pp., Post Free on application. | 


CHAPMAN & HALL, Ltd., London. 


INSTALLATIONS © 


WiTanod 


~angeme Kiel 


wind 


NO RADIOGRAMS REQUIRED. 





“SAU OAL 


£2 10s. A PAIR. 


Messrs. ISENTHAL, 


POTZLER, & CO., 


85 MORTIMER STREET, LONDON, W. 
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THE BRIDGES-LEE THE 


CAMBRIDGE SCIENTIFIC INSTRUMENT 
PHOTO-THEODOLITE ~ i 


as Semeee Sanees Works—CARLYLE ROAD, CAMBRIDGE. 


invented for Survey Work in 
Mountainous Districts, and for IMPROVED SPECTROSCOPE CELL 
FOR LIQUID ANALYSIS. 


Military or Rapid Surveys. 
The great objection to Spectro- 


The Photo-Theodolite 
automatically records ' 

the phot h all, : 

 auily aan scope Cells of the old pattern, is 

that trouble is always being ex- 

perienced from leakage owing to 
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or nearly all, the data 
necessary for the reduc- 
tion of the photographs, 


including the Magnetic 
bearings,— thus con- 
siderably reducing the 

time spent and the risk 

of error in the interpretation of 
the photographs. 

The Instrument is fitted with 
an Aluminium Body,  6-in. 
Azimuthal Circle, reading with 
Vernier to one minute of arc, 
4-in. Compass, divided to half 
degrees. Telescope with erect 
and inverting Eye-pieces, rapid 
Rectilinear Lens with Iris Dia- 


phragm and Colour Screen, six double dark Slides in Mahogany 


Case, with Stand complete, £45. 








the defectiveness of 
the leather washers 
and stuffing - boxes. 
In this new Cell all 
leather washers and 
screw-joints are 
avoided, the joints 
depending entirely on 
the accuracy of two 
plane surfaces. The 
thickness of the liquid 
is very easily adjusted 
by means of a small 
millimetre scale. It 
will be found that this 


Descriptive Pamphlets and Illustrated Description 


of the Instrument sent free on application. Cell is more readily 


cleansed than those 


a CASELLA, | / in general use. 


147 Holborn Bars, London, E.C. Price, complete with Stand, £3 18s. 6d. 
Telegraphic Address : ‘‘ Escutcheon, London.” Telephone: Holborn 1054. Write for our Catalogue of Microtomes and Accessories. 


EXTRAORDINARY VALUE IN BALANCES. 


MESSRS. F. E. BECKER & CO. 7 BALANCE 
100 GRAMME Ber | AGATE “a'ceaancs® 


BEAM SUPPORT 
BALANCE LEVELLING SCREWS 
’ 
Of their very best finish, as described 








PLUMB LINE 
EXTRA HOOKS 
For Specific Gravity Expts. 
SENSITIVE to 1 MILLIGRAMME 


£1:9:6 ome «=£1:9:6 
W. & J. GEORGE, Ltd., late 
-37 HATTON WALL, 
F. E. BECKER & CO., “ifn Since,” LONDON. 
WORKS—33-36 CAMBRIDGE [STREET, & 13-15 CRESCENT, BIRMINGHAM. 
8 Send for new Illustrated Catalogue of CHEMICAL, BACTERIOLOGICAL, 


METALLURGICAL and other Apparatus; and send application to receive 
a copy of oar new Illustrated and complete Catalogue of PHYSICAL Apparatus 


on the other side, for 





on publication, which will be shortly. 
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WATKINS & DONCASTER, 


NATURALISTS, 


AND MANUFACTURERS OF 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS, oo” ALL BRANCHES OF 
_ NATURAL HISTOR 


SPECIAL SHOW-ROOM FOR CABINETS. 


gap Cal! or send for detailed Catalogue (66 pp.), Post free on 
application. 

N.B.—For Excellence and Superiorit: 
Apparatus, references are permitte 
Patrons, Museums, Colleges, &c. 

A LARGE STOCK OF INSECTS AND BIRDS’ EGGS. 


Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
with true natural aoe All Books and Publications on Natural 
istory supplied. 
36 STRAND, LONDON, W.C. 


(Five Doors from Charing Cross.) 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Ameeba, Arcella, Actinosphzrium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium; Hormiphora(preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebeila ; Lepas, Balanus, Gammarus, 
Ligia Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pectens, 
Bugula, Crisia, Pedicellina ; Holothuria, Asterias, Echinus ; ; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 


For prices and more detailed lists apply to 
Biological Laboratory, Plymouth. THE DIRECTOR. 


ALBERT EDWARD JAM RACH 


e CHARLES JAMRAC 
NATURALIST, 
180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. 


OPTICAL & SCIENTIFIC INSTRUMENTS, 


Spectrometers, Spectroscopes, G Optica’ 
Benches, &c., &c. Instruments for special oR, an ucted | to Chena’ 
own designs. Price List on application. 


W. WILSON (formerly Foreman at Messrs. ELLIOTT Bros.), 
56 Crogsland Road, Chalk Farm, London, N.W. 
CONTRACTOR TO H.M. GOVERNMENT. 


THE MOST NUTRITIOUS. 


EPPS’S 


GRATEFUL—COMFORTING. 


COCOA 


BREAKFAST—SUPPER. 
ESTABLISHED 1861. 


BIRKBECK BANK 


30 Southampton Buildings, Chancery Lane, London. 
INVESTED FUNDS 
£10,000,000. 


The BIRKBECK ALMANACK, with full particulars, post free. 
FRANCIS RAVENSCROFT, Manager. 





of Cabinets and 
to distinguished 





























MINERALS, FOSSILS, ROCKS. 


COLLECTIONS OF THIN SLICES FOR PRACTICAL MICRO. 
SCOPIC PETROGRAPHICAL STUDY 

(a) Collections of Thin Slices of all important Rock~ dornlag Minerals, 
for the Demonstration of the occurrence of the same in the Rocks, arranged 
accordingto F. Zirkel, ‘‘ Lehrbuch der Petrographie,’”’ 2nd ed., Leipzig, 
1893. Collection of 114, respectively, 60 Thin Slices. 

Price, in elegant Case, £7 ; respectively, £3 155. 

(4) New Collection of properly mounted Thin Slices of Rock- “forming 
Minerals, arranged according to H. Rosenbusch, ‘‘ Microscopic Physio- 
graphy of Minerals,” 3rd. ed., Stuttgart, 1897. 

120 Thin Sections of 67 different Minerals in elegant Case £9 0 0 
5° ” 34 ” 3 1900 

(c) Collections of Thin Slices of Beda, * to which will be added a short 
printed description of all the Specimens and Slices, arranged according to 
H. Rosenbusch, ‘‘ Microscopic Physiography of Rocks,” 3rd. ed., Stutt. 
gart, 1896. 

Collection of . ees 220 __180 250 
Price, in elegant Case, £47 100 £1150 £1650 

THE NEW CATALOGUE OF MINERALS, METEORITES, &c., 

has just been published, and will be sent, Post free, on application, 


Dr. F. KRANTZ, 
BONN-ON-THE-RHINE, RHENISH MINERAL OFFICE. 
ESTABLISHED 1833. 


(Represented by Messrs. HARRINGTON Bros., Oliver’s Yard, 
53A City Road, London, E.C. ; and Cork, Ireland.) 


Thin Slices. 


COLLECTIONS TO ILLUSTRATE 


PHYSIOGRAPHY & GEOLOGY 
AS SET FORTH IN THE SCIENCE & ART DIRECTORY. 


12 Rock-forming Minerals and 20 Common Rocks, he Box . £8 oo 
20 . ae to illustrate Coal Mining, in Box.. mm -~- ©2385 © 
os Metalliferous Mining .. ou as Se x 
12 2 Slides of Sections of Igneous Rocks o 18 
Sedimentary and Metamorphic “Rocks 0 18 « 


Catalogues Post Free. 


THOMAS D. RUSSELL, Mineralogist, 
78 NEWGATE STREET, LONDON, E.c. 


MINERALOGY. 
SECOND-HAND CABINETS 


Two extremely well made solid omer 8 Cabinets of Forty-two 
Drawers, in three Tiers ; inside measurement of Drawers. 17} X 13} X 3. 
The doors have an Open Brass Framework, with F Red Silk Backing. 


S. HENSON, 97 REGENT STREET, LONDON, W. 


PHYSIOGRAPHY and GEOLOGY. 


COLLECTIONS & MICROSCOPIC SLIDES, 


As advised by Science and Art Directory, arranged by 
JAMES R. GREGORY & CoO., 
Mineralogists, &c., 
To Science and Art Department, British, Indian and Colonial 


Museums, &c. 
NOVELTIES and RARE GEMS and PRECIOUS 
STONES. 


Mineral Specimens for Museums, and Collectors, and all purposes. 
Rock Specimens and a — of Rocks and Minerals 


NEW AND VALUABLE MINERAL SPECIMENS CONSTANTLY 
Stores & Offices: 1 Kelso Place, KENSINGTON, W 


New CaTAatoGuEs anv Lists FREE. 


PHCENIX FIRE OFFICE, 


9 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
ESTABLISHED 1782. 
MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 


LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 


SecreTarigs—W. C. MACDONALD and F. B. MACDONALD. 
LOSSES PAID OVER £320,000,000. 


12) ” ” 
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TO SCIENCE LECTURERS. 
HUGHES’ MOTO-PHOTOSCOPE FOR LIVING PICTURES. 


THE MOST PERFECT. 
No SuHutTer, therefore no Flickering. Superb Mechanism. 

The Moto-Photo Camera for taking the Pictures. Illustrated Lists, 2d. 
See Mr. HuGHes’ PATENT COMBINATION OPTICAL LANTERN, 
&c. Miniature Triple Lantern constructed for B. Jj. MALDEN, Esq. ; great 
success. New Oxyhydrogen Microscope. Science Lanterns for Clas«< 
Demonstration. Magnificent Results. Docwra Triple, Prize Medal, 
Highest Award. Supplied to the Royal Polytechnic Institution, Dr.H. Grat- 
ran GUINNESS, Madame ApgLINA Patti, &c., &c. Patent Pamphengos 
Science Lanterns. The Universal Lantern 4-inch Condensers, 4-wick Lamp, 
Portrait Combination front Lenses, 18s. 6d., Marvellous value. Science 
Lecture Sets. Novelties. The Lantern Kaleidoscope. Cheapest Lantern 
Outfits in the World. Grandly Illustrated Catalogue, over 180 choice En- 
gravings, 6d.; Postage, 3¢. List of 300 Lecture Sets, Science sae 
Views, &c., 6¢.; Postage 2d. Pamphlets Free.—W. C. HUGHES, 
SrEcIALIsT, Brewster House, 82 Mortimer Road, Kingsland, N. 





HOLLOWAY’S OINTMENT 
CURES 
Gout, Rheumatism, Lumbago, Sciatica, Cuts, 
Bruises, Sprains, &c. 
INVALUABLE FOR ALL SKIN DISEASES. 


Holloway’s Ointment and Pills may be obtained of 
all Medicine Vendors. 





ORIENT COMPANY’S PLEASURE CRUISES. 
By the Steamships ORIENT (55 tons register) 


an 
LUSITANTA (3912 tons register). 

For SOUTH OF FRANCE, SICILY,:- PALESTINE, and EGYPT, 
Leaving London, 15th February ; Villefranche (Nice), 26th February. 
Arriving back in London, 11th April. 

For ITALY, GREECE, CONSTANTINOPLE, &c. 

Leaving London, r7th March ; Villefranche (Nice), 28th March. 
Arriving back in London, 5th May. 

String Band, Electric Light, Hot and Cold Baths, High-class Cuisine. 

F. GREEN and CO Head Offices 
Managers { ANDERSON, ANDERSON, and CO. } Fenchurch Avenue. 
For passage apply to the latter Firm, at 5 Fenchurch Avenue, London, 
E.C. ; or to the West End Branch Office, 16 Cockspur Street, S.W. 





THE IRISH NATURALIST. 


A Monthly Magazine of Irish Zoology, Botany, and 
Geology. Price 6d. 
Edited by GEO. H. CARPENTER, B.Sc., and R. LLOYD 
PRAEGER, B.A. 
Annual Subscription, 5s. Post Free to any Address. 


Dublin: EASON & SON, Lrtp., 40 Lower Sackville Street 
(to which Address Subscriptions should be sent). 


London: SIMPKIN, MARSHALL,HAMILTON, KENT, & CO., Ltd- 








“OPTIMUS” MAGIC LANTERNS "=> rox DRAWING ROOM “> LECTURE HALL. 


Limelight may be adapted without alteration at an extra cost of 13s. 
Each Magic Lantern is efficient for Exhibitions. The Lens gives crisp defintion, being a superior Achromatic Photographic Combination with rack and 


pinion. It is fitted to a telescopic lengthening tube, so gaining increased focal accommodation. The 
i The refulgent lamp has 3 wicks, yielding a brilliantly illuminated picture. 


4 inches diameter. 


30/- 


Student’s LANTERN 

(to take demonstrat- | Russian Iron Body, 
ing tank) with | Brass Sliding Tubes. 

Brass Sliding Tubes. 


PERKEN SON & RAYMEN 


Superior Japanned 
Metal Body. 


99 HATTON GARDEN, 
g HOLBORN (CIRCUS, 


‘ondenser is composed of two plano-convex lenses of 
Each is complete in Box. 


LANTERN 
PHOTOS. 
Plain, 1/- 
Coloured, 1/6. 
All Accessories 
» at reasonable 
prices. 
_— Mahogany Body, 


Russian Iron Body, CATALOGUE Brass Stage and 
Brass Sliding Tubes. Post Free. Sliding Tubes. 


LONDON. ‘OPTIMUS.’ 


Educational LANTERN, | 





X-RAWYW APPARATTU S. 
WAGG’S PATENT OPERATING TABLE, specially arranged for X-RAY 


WORK, with new method of LOCALIZATION, by which the accurate position of a 
foreign body can be more quickly determined. 


INDUCTION COILS, TUBES, SCREENS, &&C. 


BEST MAEFRE. 





HARVEY 


& PEAK, 


MANUFACTURERS, 


56 CHARING CROSS 


ROAD, LONDON, W.C. 








NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 


communications to the Editor. 


SUBSCRIPTIONS TO “NATURE.” 

5. 

Yearly. . . ° ‘ 8 
Half-yearly . 
Quarterly .. 

To ALL PLacEes ABROAD :— 
. ae ee 
Half-yearly 
Quarterly 


- O14 
o7 





The telegraphic address of NATURE is “PHUSIS,” LONDON. 


CHARGES FOR ADVERTISEMENTS. 
it 


*Three Lines in Column 
Per Line after . ‘ 
One Eighth Page, or Quarter Column . o 18 
Quarter Page, or Half a Column 
Half a Page, or a Column 
Whole Page . . “4 
* The first line being in heavy type is charged for as Two Lines. 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 


OFFICE: ST. MARTIN’S STREET. LONDON, W.C 
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Yip 
Yj, Mit 


ATWoonD MACHINE. 


Gives Accurate Results, Small Space required, Fastens to Wall, Length 8 to 9 Feet, Electric Release, puting 


and Overweights, Balanced Wheel. Levelling Arrangement. 


This Machine gives first-class results, and is to be depended upon. 





= 


WORKSHOPS OF 





if 


~ 
Gi 


PHILIP HARRIS & CO 


% 
Y 


err i 
ey 


Lro., 


Y 
om, 


Graduated, £3 15s.; not Graduat 


Platforms, 
£3 5s. (ne 


Weights 
tt.) 


_CHEMICAL AND PHYSICAL APPARATUS MAKERS, BIRMINGHAM. 


CROSSLEYV’S GAS ENGINES. 


_CROCSaSLsT 


STOCK-TAKING SURPLUS SALE 


RECENTLY 


REMODELLED. 


OF 


MICROSCOPIC OBJECTS. 


N| 


has from time to 


As mater 
has in consequence taken place, and Watso 


& Sons have decided to offer them at the exceedingly 


These objects comprise a portion of Watson & 
low 


By Watson & SONS, at 6d. and 9d. each. 
Sons’ regular Stock. 


time been procured, large numbers of Slides have been 
prepared and put into Stock. A considerable accumula- 


tion 


to effect a reduction in 


ices of 6d. and gd. each, 


rs. 


be 


They comprise Diatomacez, Botanical, Geological, 


Anatomical, Entomological, and numerous Specimens} 


num 


0 
a 


but of our regular Standard Stock, and| e 


f reference or cash deposit. 


ASSORTMENTS FOR SELECTION. 
Anassortment of these Slides will be sent for selection 


of general interest. 
on receipt o! 


Notre.—These objects are not damaged or 


SPECIAL 
of poor quality, 


, 18. 6d., and 2s. each. 


Watson's Catalogue No. 3 is a Classified List repre- 
senting a Stock of 40,000 first-class Specimens, post free 


on application. 


ordinarily sell at 1s. 


, &ETD., OPEN 


aw, 


MANC 





GREAT 


REDUCTION 


IN 
GAS 


CONSUMED. 





W. WATSON & SONS’ NEW 
“FRAM” MICROSCOPE. 


A HIGHEST-CLASS MICROSCOPE AT A VERY 
fODERATE COST. SPECIAL FEATURES :— 


M 


s 


—Tripod Foot.—Spread 7 


s 


Body Length—152 


m/metres, with draw-tube extended 2 


Mirrors.—Plane and Concave. 


in 


50 m/metres. 
Objectives.—Watson’s 
approximately 


‘ 


Improved Diagonal 


Fine Adjustment —Watson 
rigidity. Stage.—Nelson 


form. 
horse-shoe pattern, 3% by 3@in. 


inches, affording absolute 


.—Watson’s 


Rackwork and Pinion 


3 


Parachromatic Series, all working 


Coarse Adjustment 
well-known Lever 


t 


focus when revolved on a nose-piece. 


a) 
6 


xX 


PRICES. 
+ X.—‘‘ Fram” Microscope, with one eye- 


two objectives, 1-6in., and choice 
jin., or jin., complete in maho- 


piece, 
of 1in', 


E 


, fitted as in 


Fram” Microscope, 
Set X., with the addition of a second 


gany case 


6150 


eyepiece, and Abbe illuminator with 
Diaphragm, complete in mahogany 


Iris 


Tt X1.—* 


° 


» 


co 


case 
Ser XII. 


For BacterioLocy —‘‘ Fram” 


4 5 


Oil Immersion 


n Set XI1., with 
ective. 1°25N.A., and Watson’s new 


f Triple Nose-piece,in mahogany 


the addition of 1-12in. 


Microscope, complete as i 
Obj 


dust-proo! 


case 


(Established 1837), 


13 High Holborn, London, W.C. 


W. WATSON & SONS 


° 


HESTER. 
eo 


MELBOURNE, 


BRANCHES: 
16 FORREST ROAD, EDINBURGH. 
AUSTRALIA. 


ANSTON STREET, 


73 SW 





N 
= 


EW 


ness all over the plate, and thus becoming a wide-angle lens of the highest excellence. 
combination may be used separately,.giving foci of about 14 and 2 times the length of that 


STIG 


SERIES Il. 7/6. 


ATIC 


LENS. 


BRITISH DESIGN AND WoORKMANSOIP. 
Is the best All-round Lens for either Professional or Amateur use. 

Each tens will give perfect definition with /u// aper/ure to the extreme corners of the plate 
it is sold to cover ; with smaller stops it will cover at least two sizes larger, giving perfect sharp- 


Either 
of 


the lens when used intact. The advantage of thus being able to choose the best point of view, 
irrespective of distance, will be at once apparent to the artistic worker. 


EQUIVALENT TO FOUR LENSES AT THE PRICE OF ONE. 


CATALOGUE OF HIGH-CL 


Eleven Sizes are now ready from 3} to 18 inches eq. focus. 


ASS CAMERAS AND LENSES, POST FREE. 


J. H. DALLMEYER, Ltd, 25 NEWMAN STREET, OXFORD STREET, LONDON, V. 





Printed by Ricuarp Cray Anp Sons, 
axp Co., LimiTEp, at St. Martin’s Street, London, W C., and Tue MacmibLan Company, 


LimiTep, at 7 & 8 Bread Street Hill, Queen Victoria Street, in the City of London, and published 
66 Fifth Avenue, New York.—THuRSDAY, 


e 


MACMILLAN 
b. 9, 1899 
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AUSTRALIA. 
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SWANSTON STREET, 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 
** To the solid ground 


Of Nature trusts the mind which 


builds for aye.” —WORDSWORTH. 








No. 1529, VOL. 59] 


THURSDAY, FEBRUARY 16, 1899. 


[PRICE SIXPENCE. 








Registered as a avmeies at the General Post Office.) 





OPTICAL PROJEGTION.| 


EXPERIMENTS ON LIGHT. 


See ILLUSTRATED CATALOGUE, Six Stamps. 


Polariscope for illustrating the various phenomena of 
polarised light. 


NEWTON & CO.., 3 FLEET ‘STREET, LONDON. | 


A A NEW DEPARTURE j in CHEMICAL BALANCES. 


BALANCE on Polished | 


Mahogany Base, Three 
Levelling Screws, &c., 

Plummet for levelling. 
Adjusting Screws for 
counterpoising Beam. 
Steel Knife Edges. 
Will carry 100 grms. in 
each pan and turn with 
1-2 m.g.. 24/- 














BALANCE as din with Agate Edges — in Brass. Will carry 100 
grms. and turn with o.5m.g. 29/6. 


JOHN J. GRIFFIN & SONS, Lo. 
20-26 SARDINIA STREET, LONDON, W.C. 





{All Rights are Reserved. 





THE 


PROGRESSIVE SCIENCE SERIES. 


NOW READY. 


VOLCANOES. 


_T. G. BONNEY, D.Se., LL.D., F.R.S., 


Professor of Geology at University College, London. 
Large 8vo, cloth extra, fully Illustrated, 6s. 





| ‘The last Vol. published was RIVER DEVELOP- 
MENT, by Prof. 1. €C. RUSSELL. 
| List of previous and forthcoming Vols. on application, free by post. 


JOHN MURRAY, ALBEMARLE STREET. 





| §PECTACLES 


ELECTRIC LIGHT, INCANDESCENT GAS, 


And other Powerful Illuminants. 


NEGRETTI & ZAMBRA’S 
THERMOSCOPIC LENSES 


Protect the Eyes from Glare, and 
RENDER THE LIGHT SOFT AND COOL. 


lllustrated Price Lists of Optical and Meteorological Instruments 
Free by Post to all parts of the World. 


NEGRETTI AND ZAMBRA, 
SCIENTIFIC INSTRUMENT MAKERS to THE QUEEN, 
38 HOLBORN VIADUCT, E.C. 


BRANCHES : 46 CORNHILL; 122 REGEN T STREET, 
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UNIVERSITY OF GLASGOW. 
CHAIR OF PATHOLOGY. 


The Curators of the Chair of Pathology of the University of Glasgow will, 
in the month of April, proceed to appoint a Professor to occupy the above 
Chair now vacant. The Professor will be required to enter on his duties 
on April 25, from which date the appointment will take effect. 

The normal Salary of the Chair is fixed by Ordinanes at £1100. 

The Class Room and Laboratory are in connection with the Pathological 
Department in the Western Infirmary, from which material is supplied to 
Professor and Students. 

Each Applicant should lodge with the undersigned, who will furnish any 
further information required, twent copies of his Application and twenty 
copies of any Testimonials he may desire to submit, on or before March 24. 


ALAN E. CLAPPERTON, 
Secretary of the Glasgow University Court. 
got West Regent Street, Glasgow. 


WANTED.—CHIEF CHEMIST and 


MANAGER of WORKS, bya leading London Firm of Manufacturing | 


Chemists employing several hundred people. The qualifications 
necessary for the position are high and well-grounded scientific know- 

ledge and attainments; good practical experience in carrying out 
manufacturing processes; exceptional powers of organisation and 
administration ; tact ; good judgment ; capability to direct and control 
scientific workers engaged in the manmfacture of fine medicinal 
chemicals and pharmaceutical products. A gentleman with University 
training and Benoa preferred. The position commands a liberal 
salary. Replies will be treated in the strictest confidence if so desired. 
—Address, stating age, qualifications, and experience, to ‘* Manager,” 
c/o Messrs. MARKBY, STEWART, & Co., 57 Coleman Street, London. 


HEROLD’S INSTITUTE. 


WANTED.—The Governors of the Borough Polytechnic invite appli- 
‘cations for the appointment of Lecturer and Demonstrator in Leather 
Dyeing and Staining at their above Branch Institute. Preference given 
to Candidates who have a practical knowledge of the subject. Commencing 
Salary, £160. Duties of the appointment to commence on May 1 ensuing. 
Applications, accompanied by not more than three Testimonials, to be sent 
in by February 20, addressed to Principat, Borough Polytechnic, Borough 
Road, London, S.E. 


TECHNICAL COLLEGE, 


HUDDERSFIELD. 
The ASSISTANT LECTURESHIP in ENGINEERING is Vacant. 
Applications to be sent in to the Principac not later than February 27. 
Statement of duties and other particulars may be obtained upon 


application to 
THOS. THORP, Secretary. 
UNIVERSITY COLLEGE, SHEFFIELD. 


The Council of the College invite applications for the Post of DEMON- 
STRATOR in the Bacteriological Laboratory, at a salary of £150. 

Applications to be sent in on or before February 23. Further details may 
be obtained from the REGIsTRAR. 


NATURAL SCIENCE SCHOLARSHIP. 
KEBLE COLLEGE, OXFORD. 


A SCHOLARSHIP of the annual value of £60, together with Laboratory 
Fees, not exceeding £20 per annum, will be awarded at this College in 
March 1899. 

The Examination commences Tuesday, March 14. 

Subjects : Chemistry or Biology, with clementary Mechanics and Physics 
for all Candidates, and eae Chemistry for those who offer Biology. 

For full particulars apply to Hatcuett Jackson, Keble College, 


Oxford. 
LONDON B RANCH at 


QUERNMORE. 2. canceny vane, wc. 


Tuition by JOHN GIBSON, M.A. (First Class, Camb.), and G. LOLY, B.A. 
(First Class, London), for all Public Examinations. Special Instruction 
in Scientific Agriculture for successful practical Agriculture and Forestry 
an the British Islands or the Colonies; also in Geology, Botany, &c., 
Practical, Chemical, and Physical Laboratories. The ‘State Corre- 
spondent” and Higher Examination Journal gives up-to-date particulars 
of all the leading C.S. and other Examinations. Price 2}d., post free. 
Prize of One Guinea for competition each month; Special Prize of Pive 
Guineas each game a and December. 

















| 








Sale by Auction. 


Valuable and Extensive Collection of Works on Engineering, Electricity, 
Physics, menor and other Sciences—Medical and Miscellaneous 


Books, 
MESSRS. HODGSON will SELL by 


AUCILION, at their Rooms, 115 Chancery Lane, W.C., on WED- 
NESDAY, February 22, and Two Following Days atr "o'clock, the 
valuable LIBRARY of an EMINENT FOREIGN SCIENTIST, 
comprising Long Sets of the Engineer—Engineering—Iron and Indus: 
tries—American Machinist and Engineer—Le Génie Civil—Electrical 
Review—Electrician—Electrical Engineer—La Lumiére_ Electrique, 
13 Sets from 1879 to 1894—Philosophical Magazine and Transactions 
—Nature—Science—Journal of the Franklin Institute—American 
Journal of Science—United States’ Patents relating to Electricity 
Dingler’s Polytechnisches Journal, 58 vols.—Atti della Accademia dei 
Lincei, 24 vols.—Revista General de Marina, 22 vols., &c., the whole 
in excellent condition, and mostly in neat bindings. Also Medical and 
Miscellaneous Books. 
To be viewed, and Catalogues had. 








THE ELECTRICAL 
GENERAL ENGINEERING COLLEGE, 


AND 
EXPERIMENTAL ENGINEERING 
WORKS, 


2 and 4 PENYWERN ROAD, EARL’S COURT, 
LONDON, S.W., 
Trains Students for Electrical, Mechanical and Mining Engineering. 
Develops Electrical and Mechanical Patents. 
Constructs Experimental and Special Machinery and Models 
Specification. 


to 





COACHING. 
CHEMISTRY, PHYSICS, BIOLOGY. 


All Examinations—Conjoint Board, University of London, D. P. H., &c. 
Theoretical and Practical. Small Classes or Private Tuition. Well- fitted 
Laboratories. Practical Forensic Medicine.—‘‘ R. C.,” 9 Heathcote 
Street, Gray's Inn Road, London, W.C. 


FOR SALE.—FAUNA UND FLORA 


DES GOLFES VON NEAPEL. The Series of Monographs com- 
plete from the beginning.—For particulars, apply Hurst, The Grange, 
adcaster, Yorkshire, England. 


MEMOR 


(LOISETTE’S SYSTEM), 
THE SCHOOL OF MEMORY TRAINING, 


7o BeRNERS St., Oxrorp St., Lonpon, W. 
SCIENTIFIC DEVELOPMENT OF THE NATURAL MEMORY. 


The late Rd. A. Procror (Editor of Knowledge) said: ‘‘I have no 
hesitation in thoroughly recommending the system.” 

Success aT Exams. -MiInD WANDERING CuRED. SPEAKING WITHOUT 
Nores. How to successfully study all Branches of Sctence, MATHE- 
matics, CLassics, &c. Prospectus post free on application to the Secretary, 











RESEARCH. 


CHEMISTRY anp PHYSICS. 


Well-fitted LABORATORIES can be used for Research at any hour 
convenient to Workers. Dark Room for Photographic and other Work 
Workshop for making Apparatus. Electric Mains for Experiments.— 
T.,” 9 Heathcote Street, Gray's Inn Road, W.C, 





NEW EDITION OF MARSHALL AND HURST'S “ZOOLOGY.” 


NOW READY, FIFTH EDITION, with Illustrations, Crown 8vo. 


10s. 6d, 


A JUNIOR COURSE OF PRACTICAL ZOOLOGY. 


By the late A. MILNES MARSHALL, M.D., D.Sc.,M.A., F.R.S., Professor in the Victoria University, &c., and the late 
C. HERBERT HURST, Ph.D., Demonstrator and Assistant Lecturer in Zoology, Owens College, Manchester. 
FIFTH EDITION, Revised by F. W. GAMBLE, M.Sc., Demonstrator and Assistant Lecturer in Zoology, Owens College, 
Manchester. 


LONDON : SMITH, ELDER & CO., 


15, WATERLOO PLACE, S.W. 
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MR, EDWARD ARNOLD'S LIST. 


LECTURES ON THEORETICAL AND 
PHYSICAL CHEMISTRY. Part I. Chemical Dynamics. By Dr. 
J. H. VAN 'T HOFF, Professor at the University of Berlin. Trans- 
lated by Dr. R. A. LEHFEL DT, Professor at the East London Technical 

Colle Demy 8vo, 12s. net. 

PHYSICAL CHEMISTRY FOR BE- 
GINNERS. By Dr. hap > oie Translated by Dr. R. A. 
LEHFELDT. Crown 8vo, 2 


CHEMISTRY FOR AGRICULTURAL 
peg, a By += it MOND, of the County Technical Labor- 
atory, Chelmsfor oth 


ELECTRICAL TRACTION. By Ernest 
WILSON, Wh.Sc , M.I.E.E., Professor of Electrical Engineering in 
the Siemens laaneey 3 RS ’s Colle e, London. Crown 8vo, Cloth, 5s. 


STEAM BOILE y George Halliday, 
With numerous Diagrams my Mustraions. * ages. Crown 8vo, 5s. 
THE CALCULUS GINEERS. 


Prof. sear PERRY, F. Lon * Edition. Crown 8vo, 
oth, 


re 
HABIT AND INSTINCT: 


versity College; Bristol, Demy 8vo, 16s. 
PROF. YOUNG'S ASTRONOMIES. 
A GENERAL ASTRONOMY. By Prof. 


CHARLES A. YOUNG. New and Revised Edition. With 250 
Illustrations. 12s. 


. 6d. 
THE ELEMENTS OF ASTRONOMY. 
s. 6d. 
LESSONS IN ASTRONOMY, 


ae arora ot 6s. 


W. M. DAVIS'S WORKS. 
PHYSICAL. "GEOGRAPHY. By Prof. 


WILLIAM MORRIS DAVIS, Professor of Physical Geography in 
Harvard University. Crow: 


ELEMENTARY METEOROLOGY. By 


WILLIAM M. DAV VIS. With Maps and Charts. 8vo, Cloth, 1os. 6d. 


THE JOU RNAL OF MORPHOLOGY. 
Edited by C.0. WHITMAN, Professor of Biology in Clark Univer- 
sity, U.S.A. Three numbers in a volume of 100 to 150 large 4to pages, 
with numerous Plates. 
Volume of Three Numbers, 455. 


London: EDWARD ARNOLD, 37 Bedford Street. 


including 





PROF. HENSLOW AND PROF. SKEAT. 


MEDICAL WORKS OF THE FOURTEENTH CENTURY: | 


Together with a List of Plants Recorded in Contemporary 
Writings, with their Identifications. 


By the Rev. Prof. GEORGE HENSLOW, M.A., F.L.S., 
F.G.S., &ce. 
Formerly Lecturer on Botany at St. Bartholomew's Hospital Medical 
School ; Author of ‘The Origin of Floral Structures,” &c., &c. With an 
Explanatory Introduction by Prof. W. W. Skeat. Demy 8vo. ars. 


These transcripts will be found to give excellent illustrations of the crude 
and quaint conceptions of the value of plants as drugs prevailing in the 
middle ages, while the recipes are remarkable for the [oa absence of any 
mention of the nauseous sub es rec some apothecaries of 
later centuries. The volume might be called “ I se Medical 
Recipe Books,” in which the copyists had collected numerous remedies, the 
composition of ointments, drinks, &c., for various complaints, diseases, and 
the healing of wounds. 


= & HALL, Ltd., London. 





In Two 0 Vols.) with nails 1200 Illustrations. 


A MANUAL OF BOTANY. 


By J. REYNOLDS GREEN, Sc.D., F.R.S., 
Professor of Botany to the Pharmaceutical Society. 


I, MORPHOLOGY AND ANATOMY. Second Edition. 
7s. 6d. 
. Hl. CLASSIFICATION AND PHYSIOLOGY. 10s, 


London: J. & A. CHURCHILL. 


Now Ready, with 20 Plates, 8vo, 45. 6d, 


THE BRAIN MACHINE :. ITS POWER AND WEAKNESS. 


By ALBERT WILSON, M.D. Edin. 
London: J. & A. CHURCHILL, 7 Great Marlborough St. 








a Study in| 
Heredity. By Prof. LLOYD MORGAN, F.G.S., Principal of Uni- | 





Single Numbers . 6d. ; Subscripti he | . . 
angle, Numbers, 374. Gd. Subscription tothe | 117 a CARINA: Oribatidae, by A. D. MICHAEL (London). 


| VI. CRUSTACEA: Copepoda : 





R. FRIEDLANDER & SOHN, 


PUBLISHERS. 


BERLIN (GERMANY), N.W., CARLSTR. II. 


In course of publication : 


DAS TIERREICH. 


Eine Zusammenstellung und Kennzeichnung der rezenten 
Tierformen. 
Herausgegeben von der 


Deutschen Zoologischen Gesellschaft. 
General Redakteur: FRANZ EILHARD SCHULZE. 


(The Animal Kingdom—Monographs of all the recent Forms, 
Published by the German Zoological Society. ) 


In Imperial-Octavo, most carefully printed on stout paper, 
with illustrations in the text. 


Parts published : 


I. AVES: odargidae, Caprimulgidae, Macropterygidae. 
Bearbeitet von E. HARTERT (Tring). VIII. and 908: 
pages with 16 illustrations and extra-sheet (Termino- 
logie des Vogelkérpers). Price 7s. 


Il. AVES: Paradiseidae. Bearbeitet von the Hon. WALTER 
ROTHSCHILD. VI. and 52 pages with 15 illustrations. 
Price 3s. 6d. 


XII. and 93 pages with 15 illustrations. 
6s. 9d. 


IV. ACARINA: Zriophyidae (Phytoptidae). Bearbeitet von 
A. NALEPA (Vienna). IX. and 74 pages with 3 
illustrations. Price 5s. 


Price 


I. Gymnoplea. Bearbeitet 
von W. GIESBRECHT (Neapel) und O. ScHMEIL 
(Magdeburg). XVI. and 169 pages with 31 illustra- 
tions. Price 11s. 


Nearly ready (to be published in February and March) : 
V. SPOROZOA. Bearbeitet von A. Lanse. 
VII. DEMODICIDZ und SARCOPTIDZ. 


beitet von G. CANESTRINI und P. KRAMER. 
160 pages with 31 illustrations. 


VIII. SCORPIONES und PEDIPALPI. Bearbeitet von 
K. M. T. KRAEPELIN. About 280 pages with 94 
illustrations. 


Bear- 
About 


Many other parts are in active preparation ; several more will 
be published during 1899, 

To Subscribers, who engage themselves for ALL THE PARTS 
PUBLISHED DURING A PERIOD OF FIVE YEARS, a reduction 
of one-fourth is allowed upon the publishing prices. === 

Prospectus and Specimen-part (He/iozoa, by F. SCHAUDINN) 
will be sent on application. 
R. FRIEDLANDER & SOHN, PUBLISHERS, BERLIN 
(GERMANY). 
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In Crown 8vo, Cloth, price 2s. 6d. 


THE LAST LINK. 


OUR PRESENT KNOWLEDGE OF THE DESCENT 
OF MAN. 
BY 


ERNST HAECKEL 
(JENA). 

NOTES AND BIOGRAPHICAL SKETCHES 

HANS GADOW, F.R.S. (Cambridge). 


** As to the soundness of his general conclusions there can be no possible 
doubt, though many will feel unable to accept the brilliant speculations— 
daring to the verge of rashness—by which he fills gaps that give other men 
pause.” —.Speaker. 


‘The clearness and simplicity of this little volume and its general free- 
dom from technicalities should at once render it extremely popular. No 
one interested in the great problem of the descent of man should miss 
reading it. It is from the pen of a master; and as it is very unlikely that 
any discovery likely to alter the position of things will be made before 
1901, the book has the additional interest of being probably the last word 
aah the century on the subject.”—Aderdeen Journal. 

‘The book will commend itself to students of zoology and the theory of 
both for the views of one of the most eminent of living exponents 
of both, and for the biographical sketches and expository notes added by 
Mr. Gadow.”—Aderdeen Free Press. 

** A book of the deepest interest to all eng minds.” —Hudl News. 


WITH BY 


& C. BLACK, Sono Sevare, Lonpon. 


A. 


R. FRIEDLANDER & SOHN, 


PUBLISHERS. 


BERLIN (GERMANY), N.W., CARLSTR. Il. 


NOW READY. 


THE BIRDS OF CELEBES 
AND THE NEIGHBOURING ISLANDS. 
A. B. MEYER and L. W. WIGLESWORTH. 
Two Volumes in Imperial Quarto. 


XXXII., 130 and 962 pages of Text, with 7 Coloured Maps and 45 Plates, 
of which 42 (Figures of 77 Species) are carefully coloured. 


PRICE £12. 


To be had separately: The INrropuction (Travel and Literature, 


Seasons and Winds in the East Indian Archipelago, Migration of Birds in | 


| any description of ELECTRICAL 


the East Indian Archipelago, Variation, Geographical Distribution). 
XXXII. and 130 Pages. 


PRICE £1. 


Reviewed in /dis, Ser. vii. No. 17, /ndische Gids, Zoologische Centralblatt, 
&e. 


SPRACHREGELN 


fur die Bildung und Betonung zoologischer 
und botanischer Namen. 
Von PROF. P. KRETSCHMER. 
Price 2 Shillings. 


Most §useful instructions for the formation (from Greek and Latin) of 
Scientific Names for Zoologists and Botanists. 





For Photography, Unsurpassed for fine definition. 


Coxe [Enses 


TAYLOR, TAYLOR, & HOBSON, 
Slate Street Works, Leicester; 
and 10 Charing Cross Road, London. 
Ask for the Cooke Booklet. 








THE BRIDGES-LEE 


PHOTO-TH EODOLITE 


The most perfect Instrument 
invented for Survey Work in 
Mountainous Districts, and for 
Military or Rapid Surveys. 


The Photo-Theodolite 
automatically records ° 
on the photograph all, 
or nearly all, the data 
necessary for the reduc- 
tion of the photographs, 
including the Magnetic 
bearings,— thus  con- 
siderably reducing the 
time spent and the risk 
of error in the interpretation of 
the photographs. 

The Instrument is fitted with 
an Aluminium Body, 6-in. 
Azimuthal Circle, reading with 
Vernier to one minute of arc, 
4-in. Compass, divided to half 
degrees. Telescope with erect 
and inverting Eye-pieces, rapid 
Rectilinear Lens with Iris Dia- 
phragm and Colour Screen, six double dark Slides in Mahogany 
Case, with Stand complete, £45. 

Descriptive Pamphlets and Illustrated Description 

of the Instrument sent free on application. 


L. CASELLA, 
447 Holborn Bars, London, E.C. 


Telegraphic Address: “‘ Escutcheon, London. Holborn 1054. 
CROMPTON & CO., Limrep, 
ELECTRICAL ENGINEERS, 


“ THRIPLANDS, ’ . 
Laboratory { KENSINGTON catia, } LONDON, W. 


Telephone : 





TRAINING INSTITUTIONS supplied with 


PLANT, INSTRUMENTS, 
and APPARATUS. 


Experimental DIRECT and 
ALTERNATING 
CURRENT SETS. 


WRITE FOR 
PRICE 
LISTS, &c. 


CROMPTON 


(CLASS II.) 
POTENTIOMETER 


As supplied to CENTRAL STATIONS, 

TRAINING INSTITUTIONS, &c., under 

PRIVATE, MUNICIPAL, and GOVERNMENT 
control. 





LIBERAL DISCOUNTS. 





PLEASE ADDRESS ALL INQUIRIES AS ABOVE. 
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C. E. MULLER & CO., 


MANUFACTURERS OF 
CHEMICAL AND PHYSICAL APPARATUS, 
X-Ray Tubes, Argon and Helium Spectrum Tubes, 
Special Apparatus for Research, Chemical 
Thermometers, &c., &c. 


(NEW 
TUBES. 


The Flowers ap- 

pearing in their 

Natural Colours 
under the 

\ Kathode Rays. 


AN ASSORTMENT KEPT IN STOCK. 





PRICE LISTS OF CHEMICAL 
APPARATUS ON APPLICATION. 


148 HIGH HOLBORN, 
" LONDON, W.C. 





GEISSLER 


THE 


CAMBRIDGE SCIENTIFIC INSTRUMENT 
CO., LTD. 


Works—CARLYLE ROAD, CAMBRIDGE. 


f] IMPROVED SPECTROSCOPE CELL 
FOR LIQUID ANALYSIS. 


The. great objection to Spectro- 
scope Cells of the old pattern, is 
that trouble is always being ex- 
perienced from leakage owing to 

the defectiveness of 
the leather washers 
and stuffing - boxes. 
In this new Cell al 
leather washers and 
screw-joints are 
avoided, the joints 
depending entirely on 
the accuracy of two 
plane surfaces. The 
thickness of the liquid 
is very easily adjusted 
by means of a small 
millimetre scale. It 
will be found that this 
Cell is more readily 
cleansed than those 
in general use. 


Price, complete with Stand, £3 18s. 6d. 


Write for our Catalogue of Microtomes and Accessories. 














J. Ho. STEWARD ’S A. GALLENKAMP & CO., 


COLLEGIATE 
EQUATORIAL 
TELESCOPE. 

eee DIVIDED 
Price &SO5S. CIRCLES. 


BEST 
MOTIONS 


BEST QUALITY 
3} 
INCH 


AND 
3 EYE- 
PIECES 
COMPLETE 
WITH 
STAND. 


AND 
SILVER 
MEDALS 
AWARDED 


ILLUSTRATED CATALOGUE 
OF 
ASTRONOMICAL TELESCOPES from £8 to £100, 


GRATIS POST FREE. 
* 


406 STRAND; 457 WEST STRAND; W.C.; 
7 GRACECHURCH STREET, E.C., LONDON. 





19 & 21 SUN STREET, FINSBURY SQUARE, 
LONDON, E.C. 


CHEMICAL AND BACTERIOLOGICAL APPARATUS OF 
EVERY DESCRIPTION. 


JENA GLASS BEAKERS AND FLASKS AT 
REDUCED PRICES. 


STANDARDIZED BURETTES AND OTHER 
GRADUATED INSTRUMENTS. 


LABORATORY FURNISHERS. 
LARGE STOCK FOR SUPPLY WHOLESALE & EXPORT. 


Write for Catalogue of 500 fully illustrated pages; one of 
the most complete Lists published. 














IMPORTANT NOTICE TO CHEMISTS. 
WM. FF. CLAY 


(SPECIALIST IN CHEMICAL LITERATURE), 
18 TEVIOT PLACE, EDINBURGH, 


Wishes to draw the attention of his numerous c/éenZ2/e to the 
low price he is prepared to offer 


WATTS’ DICTIONARY OF CHEMISTRY 


Revised by 
Profs. H. FOSTER MORLEY & M. M. PATTISON MUIR, 


4 Vols. Original price, £9 175. ; reduced to (while the 
stock lasts) £4 18s. 6d. net cash. 


Catalogue of Chemical Books, 48 pp., Post Free on application, 
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SECONDHAND INSTRUMENTS 


MICROSCOPSS. 
No. 1. Power & LeaLanp, with apparatus complete. 
cost, £107; price £65. 
Beck Pathological Mechanical Stage, 2 Objectives, &c., £10 105. 
Also a large number of other Instruments, from £4 45. 


TELESCOPES. 
8” DaLLMEVER, mounted by Cooxe. Original cost, £1000; £500. 
8” ALVAN CLark, mounted by Cooke. Original cost, £450; £250. 
i DALLMEVER, with Clock, £120; £55. 
any others. Also Transit Instruments. 
Can be inspected on the premises. Complete Catalogues, Post free. 


c. BAKER, 244 HIGH HOLBORN, LONDON. (Esto. 1765.) 


ORIENT COMPANY'S PLEASURE CRUISES. 
By the Steamships One aS tons register) 


LUSITANIA toes tons register). 


For SOUTH OF FRANCE, SICILY. PALESTINE, and EGYPT, 
Embarking passengers at Villefranche (Nice), 25th February. 
(Passengers can leave London on or before 24th February.) 
Arriving back in London, 11th April. 
For ITALY, GREECE, CONSTANTINOPLE, &c. 
Leaving London, 17th March ; Villefranche (Nice), 28th March. 
Arriving back in London, sth May. 


String Band, Electric Light, Hot and Cold Baths, High-class Cuisine. 
F. GREEN and CO Head Offices 
Managers {ANDERSON, ANDERSON, and CO. } Fenchurch Avenue. 


For passage apply to the latter Firm, at 5 Fenchurch Avenue, London, 
E.C. ; or to the West End Branch Offi Office, 16 Cockspur Street, S. We 


COLLECT IONS TO ILLUSTRATE 


PHYSIOGRAPHY & GEOLOGY 
AS SET FORTH IN THE SCIENCE & ART DIRECTORY. 


12 Rock-forming Minerals and 20 Common Rocks, in Box we 
20 Specimens to illustrate Coal Mining, in Box . a a 
20 Metalliferous Mining ... 

2 Slides of Sections of Igneous Rocks 

Sedimentary and Metamorphic “Rocks 


Catalogues Post Free. 


THOMAS D. RUSSELL, Mineralogist, 
78 NEWGATE STREET, LONDON, E.C. 


MINERALOGY. 
SECOND-HAND CABINETS 


Two extremely well made solid ey | Cabinets of Forty-two 
Drawers, in three Tiers ; inside measurement of Drawers 17} x 13} x 3. 
The doors have an Open Brass Framework, with Red Silk Backing: 


Original 


12 ” ” ” 











S. HENSON, 7 REGENT STREET, LONDON, W. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Ameeba, Arcella, Actinosphzrium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
p2matia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, C. 
onium; Hormiphora (preserved) ; Leptoplana ; eng Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella ; Le alanus, Gammarus, 
Ligia M sis, Nebalia, Carcinus ; ; Patella, on Eledone, Pectens, 
Bugula, risia, Pedicellina ; —— Asterias, Echinus ; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c. 

For prices and more detailed lists ‘evely to 

Biological Laboratory, Plymouth. 





ophyllia, Alcy- 
\mphi Nereis 


THE DIRECTOR. 








THE SCIENTIFIC ROLL 
AND MAGAZINE OF SYSTEMATIZED NOTES. 


THIS WORK IS A VALUABLE 
GUIDE, BIBLIOGRAPHY, AND INDEX TO SCIENCE. 


This work, now in course of publication, embraces : 

1A Bibliography classified according to subjects arranged (1) according 
to the year of publication, and (2) alphabetically under eac ch year according 
to the name of the author ; each item has its distinctive number for reference 
purposes. 

2. An /ndex, which, although arranged alphabetically, is classified in 
groups more than is usual in an index, the object being to render it possible, 
at some future time, to amalgamate the various subject indexes into one 
general classified index. 

3- A Systematized Collocation of Facts grouped according to their rela- 
tionship to each other. The aim of the whole is to enable any person 
engaged in scientific research to find the information he seeks with a minimum 
expenditure of trouble, time and cash. 

As the work is the result of forty years’ labour, its main features cannot 
be fully described in a short advertisement. All persons interested in the 
classification of scientific data, especially those commencing a research, are 
invited to send for a prospectus and fuller a to 

RAMSAY, 
4 Cowper Road, Acton, London, Ww. 








WATKINS & DONCASTER, 


NATURALISTS, 


AND MANUFACTURERS OF 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS, AND ALL BRANCHES OF 
NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 


Ga Call or send for detailed Catalogue (66 pp.), Post free on 
application. 
N.B.—For Excellence and Superiorit 
Apparatus, references are permitte 
Patrons, Museums, Colleges, &c. 


A LARGE STOCK OF INSECTS AND BIRDS’ EGGS. 


Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
with true natural surroundings. All Books and Publications on Natural 
istory supplied. 


36 STRAND, LONDON, W.C. 


(Five Doors from Charing Cross.) 





of Cabinets and 
to distinguished 





ZOOLOGICAL SPECIMENS FOR DISSECTION. 


All types required for Science Courses, perfegt condition guaranteed 
Thef ollowing are some of the chief forms, with prices : 

Scyllium, 10d. each ; 8s. doz. Sipunculus, 3s. to 45. doz. 

Amphioxus, 9d. each. Echinus (large), 10s. doz. 

Astacus, 9d. each. Cucumaria(large), 1s. 4d. each. 

Anodon, 9d. each. Apus, 1s. each. 

Rana , 6d. each. Nebalia, 1s. per tube. 
Gammarus, 1s. per tube. 
Scorpio, rs. to 1s. 6d. each. 
Scolopendra, 1s. 6d. each. 
Aplysia, 8d. to 10d. each. 
Haliotis, 8d. each. 

Loligo media, rod. each. 
Mya, 1od. each. 
Pedicellina, rs. per tube. 
Salpa, rs. 6d. pertube. 
Ascidia, 8d. each. 

Raia, 1s. to 2s. 6d. each. 
Lacerta, 16d. each. 


Noctiluca, 1s. 3d. per tube. 
seen 18. 3d. per tube. 
Sycon, 15, 34. per tube. 
dusoids, rs. 34. per tube. 
Aurelia, rod. each. 
Coryne, rs. per tube: 
Obelia, 1s. per tube, 
Ascaris(large), 8¢. each. 
Cerebratulus, 1s. 6d. each. 
Nereis, 6d. each. 
Arenicola, 6d. each. 
Sagitta, 1s. per tube. 
REDUCTION ON LARGER QUANTITIES. 


JAMES HORNELL BIOLOGICAL STATION, JERSEY. 


PHYSIOGRAPHY and GEOLOGY. 


COLLECTIONS & MICROSCOPIC SLIDES, 


As advised by Science and Art Directory, arranged by 


JAMES R. GREGORY & CO., 
Mineralogists, &c., 
To Science and Art Department, British, Indian and Colonial 
Museums, &c. 
NOVELTIES and RARE GEMS and PRECIOUS 


Mineral Specimens for Museums, and Collectors, and all purposes. 
Rock Specimens and en ae of Rocks and Minerais 


NEW AND VALUABLE MINERAL ‘SPECIMENS CONSTANTLY 
Stores & Offices: 1 Kelso Place, KENSINGTON, W. 


New CaTALoGues AnD Lists FREE. 
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JAMES SWIFT & SON 


1/12” Apochromatic, N.A. 1.40 es Need 
1/8” - 98 oan ove 

1/16" Pan- -Aplanatic » nee 

1/12” 9 99 «40s: B90 


” ” ” 


ccooooooo 


26 coe oO 
Apochromatic Substage Condeneer, N.A. 95 15 
Pan-Aplanatic - o » 2 &@ 


The latter five Objectives have only recently been 
computed, which we guarantee to be of the highest 
possible optical excellence. 


SWIFT-IVES’ IMPROVED CAMERA LUCIDA. 
MICROSCOPES, complete, from £5 5s. 


Lists Free on ee, 


81 TOTTENHAM COURT ROAD, W. 


| 
F 0) S S 0) X-RAY TUBES Comnium = trian 
Anodes as supplied to J. Mackenzie Davidson, | 
Esq. 


ACTUAL MAKER, 


67 FARRINGDON ___z=—>_ 
ROAD, E.C. 

MERCURY PUMPS, 
EXPERIMENTAL AND SCIENTIFIC GLASS- BLOWING. 


OPTICAL & SCIENTIFIC INSTRUMENTS. 


Spectrometers, Spectroscopes, G ters, Cath Optical 

Benches, &c., &c. Instruments for special purposes constr ucted to Clients’ 

own designs. Price List on application. 

W. WILSON (formerly Foreman at Messrs. ELLIOTT Bros.), 
56 Crogsland Road, Chalk Farm, London, N.W. 


CONTRACTOR TO H.M. GOVERNMENT. 











ESTABLISHED 1861. 


BIRKBECK BANK. 


30 Southampton Buildings, Chancery Lane, London. 


INVESTED FUNDS 


£10,000,000. 


The BIRKBECK ALMANACK, with full particulars, post free. 
FRANCIS _RAVENSCROFT, OFT, Manager, 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. 





| Specialities for teaching Experimental Physics. 
| prices. 


CARL ZEISS, 


OPTICAL WORKS, JENA. 


London Branch : 
29 MARGARET STREET, REGENT 
STREET, W. 





_MICROSCOPES and ACCESSORIES 
—For Bacteriology, Biology, Mineralogy and 
Student’s use. — Apochromatic, Achromatic 
Objectives.—Micrometers, &c. 

OPTICAL MEASURING INSTRU- 
MENTS.—Spherometers, New Crystal Re- 
fractometer, Butter-Refractometer for the rapid 
determination of the purity of Butter, Lard, and 
Glycerine. 

Nore.—We do not make Theodolites. 
Illustrated Catalogues, including new edition 

(1898) of Catalogue of Microscopes, free. Please 

state which required. 


W. G. PYE & CO. 





‘Physical & Physiological Instrument Makers, 


30 ST. ANDREW'S STREET, CAMBRIDGE. 


Apparatus 
for Determining 
the 
Mechanical Equivalent 
of Heat. 





Price 
£4 10s. 


Good quality, moderate 

Resistance Boxes, Single Coils, KEYS, Galvanometers, Bridges, 
atteries, etc. 

Physical and Physiological Lists—Sixpence, Post free. 


TO SCIENCE LECTURERS. 
"HUGHES MOTO-PHOTOSCOPE FOR LIVING PICTURES. 


THE MOST PERFECT. 
No Suutrsr, therefore no Flickering. Superb Mechanism. 
The Moto-Photo Camera for taking the Pictures. lilustrated Lists, ad. 





| See Mr. Hucues’ PATENT COMBINATION OPTICAL LANTERN, 


&c. Miniature Triple Lantern constructed for B. J. MALDEN, Esq. ; eat 
success. New Oxyhydrogen Microscope. Science Lanterns for’ lass 
Demonstration. Magnificent Results. Docwra Triple, Prize Medal, 
Highest Award. Supplied to the Royal Polytechnic Institution, Dr. H. Grat- 
tan Guinness, Madame ADELINA Patti, &c., &c. Patent Pamphengos 
Science Lanterns. The Universal Lantern 4-inch Condensers, 4-wick Lamp, 
Portrait Combination front Lenses, 18s. 6d¢., Marvellous value. Science 
Lecture Sets. Novelties. The Lantern Kaleidoscope. Cheapest Lantern 
Outfits i in the World. Grandly Iliustrated Catalogue, over 180 choice En- 

ravings, 6d. ; Post e, 34. List of 300 Lecture Sets, Science Subjects, 

iews, &c., ‘ostage 2d. Pamphlets Free.— C. HUGHES, 


| | Srmctatist, thenken’ House, 82 Mortimer Road, Kingsland, N. 





“OPTIMUS” MAGIC LANTERNS 20 roe DRAWING ROOM “> LECTURE HALL. 


Limelight may be adapted without alteration at an extra cost ao 13s. 
Each site Lantern is efficient for Exhibitions. The Lens gives crisp definition, being a superior Achromatic Photographic Combination with rack and 
f 


pinion, ae is 
4 inches he refulgent lamp has 3 wicks, yie 





30/- kc iy 


Student’s LANTERN 
{to take’ demonstrat- 
Brass tank) with 

Sliding Tubes. 


PERKEN, SON & RAYMENT, 


Russian Iron Body, 


Sepesteg Japanned 
etal Body. | Brass Sliding Tubes. 


tted S < telescopic lengthening tube, so fining increased focal accommodation. The C is « 
ding a brilliantly illuminated picture. 


99 HATTON GARDEN, 
HOLBORN. CIRCUS, 





posed of two plano-convex lenses of 
Each is complete in Box. 


LANTERN 
PHOTOS. 
Plain, 1/- 
Coloured, 1/6. 


All Accessories 
at reasonable 
prices. 


| cara Sa 


Educational LanTERN, 
Russian Iron Body, 
Brass Sliding Tubes. 


Mahogany Body, 
Brass Stage and 
Sliding Tubes. 


LONDON. “OPTIMUS, 


i 
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THEN. & G.” GAMERAS 


JAS. J. HICKS, 


8,9& 40 HATTON GARDEN, LONDON, 
eon KINEMATOGRAPHS , SCIENTIFIC: INSTRUMENT MAKER 


FOR SCIENTIFIC 
WORK. 


High-class Instruments of best 
Used by the 
Leading Experts at Home and 
Abroad. 


workmanship. 


COMPLETE 
PHOTOGRAPHIC 
OUTFITS 


Supplied for Scien- 
tific Expeditions 
or Special Investi- 
gations. 
Catalogues and 
Estimates free on 


application. 
(When writing, please refer to Nature.) 


NEWMAN & GUARDIA, Ltd. 


90 & 92 Shaftesbury Avenue, London, W 


OPPOSITE THE BRITISH MUSEUM. 


THACKERAY 


WAR OFFICE, INOIA OFFICE, 
ADMIRALTY, &c.. 


‘IS SOLE MAKER 
OF THE 
NEW PATENT 


“WATKIN” 
MOUNTAIN 
ANEROID 
BAROMETER. 


The Barometer that 
all the World has been 
waiting for, and the 
only Aneroid that will 
give a reading at top 
and bottom of a moun- 
tain without changing 
its index error. Tra- 
ve'lers and Surveyors 
will now be able to 
ascertain correct alti- 
tudes owing to the mar- 
vellous accuracy of this 
Instrument, which is 
described at length by 

Mr. WuymreR, the distinguished Alpine climber, in the ‘* Times” of Dec. 17, 
1898. In 44 readings taken at Geneva, the mean error ascertained by com 
parison with the Mercurial Barometer was almost o’o of an inch. He says: 
‘* Extraordinary results may be obtained from Watkin’s Mountain Aneroid 
in observations made for altitude, and in determining differences of level.” 
‘It is beyond doubt a wonderful instrument,” &c. (Press). 
It is made in Aluminium for lightness, in either 3-inch or 4}- 


| inch sizes, with Sling Leather Case, and supplied at the follow- 
| ing prices:—Scale to 5000 feet, £5 5s. 


To 10,000 feet, 
£5108. To 15,000 feet, £5 15g, To 20,000 feet, £6, 
N.B.—Orders will be executed for this Instrument strictly in 
the rotation in which they are received. 
Full particulars on application. 


HOTEL. 


GREAT RUSSELL STREET, LONDON. 


THIS newly-erected and commodious Hotel will, it is believed, meet the requirements of those who desire all the conveniences 
and advantages of the larger modern licensed hotels at moderate charges. Passenger Lift. Electric Light in all Rooms. Bath-rooms 


on every Floor. 
Night Porter. Telephone. 
Telegraphic Address: ‘* THACKERAY, LONDON.” 


Spacious Dining, Drawing, Writing, Reading, and Smoking Rooms. 
Bedrooms from 2s. 6d. to 4s. 6d. per night. 


All Floors Fireproof. Perfect Sanitation. 


Full Tariff and Testimonials on application. 
Proprietor—J. TRUSLOVE. 





Also, amalgamated with, and under the same management, 


THACHER AY HOUSE 


(TEMPERANCE 


HOTEL), 


MONTAGUE STREET, RUSSELL SQUARE. 


THis Hotel, which has been carried on so successfully for the last 13 years, adjoins the British Museum, and is exception- 


ally quiet. Bedrooms from 2s. to 3s. 6d. per night. 
Telegraphic Address: ‘‘ TRuSLOvE, LONDON.” 





Full Tariff and Testimonials on application. 





TO SCIENTIFIC MEN, NATURALISTS, TRAVELLERS, ano OTHERS. 


THE 


Pay 
special 
ATTENTION 


LONDON 


STEREOSCOPIC 


Company 





To the details of Photographic Out- 
fits for Scientific Men, Naturalists, 
Travellers, and others who require 
the Apparatus to be exact in every 
particular, and 
Scientific lines. 
SCOPIC COMPANY also make 
a speciality of Twin Lens Cameras, 
and can show the largest Stock in 
London of practical and highly- 
finished HandCamerasof every kind. 


to be made on 
THE STEREO- 


Extract of Letter from R. BOWDLER SHARPE, Esq., LL.D., Assist. Keeper Zoological Dept., British 
Museum, March 4. 1898 :— ‘ I consider it one of the best day’s work I ever did when I bought one of your Cameras. 
The ease with which it is worked, and the excellent results obtained, make it a most pleasurable accompaniment of 





@ summer's outing.” 


FREE LESSONS OR DEMONSTRATIONS TO PURCHASERS. 





THE STEREO 


Scoric COMPANYW, 
106 and 108 REGENT STREET, W., and 54, Cheapside, E.C. 


CATALOGUE FREE. _ 





~ Printed by Richarv Cay anp Sons, Limitep, at 7 & 8 Bread Street Hill, Queen Victoria Street. in the City of London, and published by Macsi1s.a" 
pc ~wrsay Son ) : . y on, pul by 
axp Co., Limirep, at St. Martin’s Street, London, W.C., and THE ie Company, 66 Fifth Avenue, New York.—Tuurspay, Feb. 16, 1899 
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GENERAL LIBRARY, | 
UNIV. OF MICH. 
MAR @ 1899 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


‘* To the solid ground 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH. 








No. 1530, VOL. 59] 


THURSDAY, FEBRUARY 23, 1899. 


[PRICE SIXPENCE. 








Registered as a Newspaper at the Geneest Post Office.) 











BUILDER’S or DRAINING LEVEL. 


10-inch Telescope and ground bubble on Tripod Stand, fitted 


with Parallel Plates. Useful for accurately reading off divisions 


in Laboratory work. 
COMPLETE, IN CASE, £5 5 O. 
A thoroughly sound instrument of first-class workmanship. 


NEWTON & CO., 3 FLEET STREET, LONDON. 


| 
MICROSCOPE 


THE 


F BRITISH STUDENTS. t 


enmniiaat Stand No. 55, as 
figured, with Iris Diaphragm, 
One Bye-piece; Double Nose- 
piece, Two Object-glasses, 2/3” 
and 1/6’, adjusted to be in 
about focus, and the whole 
packed in polished Mahogany 


Case, 
£6 : 8: b No. + 


R. & J. BECK, Ltd., 
68 CORNHILL, LONDON, E.C. 








| i Lenses. 


{All Rights are Reserved. 


~ BROWNING’ Ss PLATYSCOPIC ‘LENS. 
With Larger Angles, Increased Field, and Improved Definition 





Engraved Real § 

AN ACHROMATIC COMBINATION, 
COMBINING THE DEFINITION OF A MICROSCOPE WITH THE 
PORTABILITY OF A POCKET LENS. 

“‘ Tf you carry a small Platyscopic Pocket Lens (which every observer of 
Nature ought to do).”—GranT ALLEN in Knowledge. 

The Platyscopic Lens is invaluable to botanists, mineralogists, or ento- 
mologists, as it focuses about three times as far from the object as the 
This allows opaque objects to be examined easily. 

The Platyscopic Lens is made of four degrees of power, magnifying 
respectively 10, 15, 20, and 30 diams. ; the lowest power, having the largest 
field, is the best adapted for generai use. 

The Lenses are set in Ebonite Cells, and mounted in Tortoiseshell Frames. 


| Price of the Platyscopic Lens, mounted in Tortoiseshell, magnifying either 


10, 15, 20, 0” 30 diameters, each power, 158. 
In nickelised German Silver, each power, 17s. 6d. 
Illustrated Description sent free. 


JOHN BROWNING, 63 STRAND, LONDON, W.C. 


SPECTACLES 
ELECTRIG LIGHT, INCANDESCENT GAS, 


And other Flowerfut Illuminants. 





NEGRETTI & ZAMBRA’S 
THERMOSCOPIC LENSES 


Protect the Eyes from Glare, and 
RENDER THE LIGHT SOFT AND COOL. 
lllustrated Price Lists of Optical and Meteorological Instruments 
Free by Post to all parts of the World. 


NEGRETTI AND ZAMBRA, 
SCIENTIFIC INSTRUMENT MAKERS to THE QUEEN, 
38 HOLBORN VIADUCT, E.C. 


BRANCHES : 46 CORNHILL; 122 REGENT 8ST 
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BIRKBECK INSTITUTION, 


Breams Buildings, Chancery Lane, E.C, 
Principac : G. ARMITAGE-SMITH, M.A. 


DAY AND EVENING CLASSES. 


UNIVERSITY OF LONDON.—Complete Day Courses for all the 
Examinations in Science, and Complete Sos Courses for all the 
Examinations for the Science, Arts, and Law Degrees. 

SCIENCE CLASSES in every Branch, with Practical Work. Well 
oPhecey Laboratories for Chemistry, Physics, Biology, Botany, and 

etallur, 

LECTURES = ‘Political Economy, Commercial Geography, Common Law, 
Sag Equity and Conveyancing, Logic, Psychology, and 

thics 
CLASSES in Languages, Literature, English and Commercial Subjects. 
CONJOINT BOARD : Lectures and Practical Work in Chemistry, Physics, 
Biology, and Practical Pharmacy. 

SCHOOL OF ART (Day and Evening).—Drawing, Painting, Designing, 
Modelling, Life Classes, &c. 

one SERVICE.—Assistant Surveyor of Taxes, &c. ; Second Division, 


Pe... tus, Calendar (6d.), and Syllabuses of Classes on application to the 
Secretary. 


- BRITISH MUSEUM. 


The Reading Rooms will be Closed from Wednesday, March 1, to 


Saturday, March 4, inclusive. 
E. MAUNDE THOMPSON, 
Director and Principal Librarian. 





Sritish Museum, , February 21, 1899. 


COACHING. — 
CHEMISTRY, PHYSICS, BIOLOGY. 

All Examinations—Conjoint "Board, University of London, D. P. H., &c. 
Theoretical and Practical. Small Classes or Private Tuition. Well-fitted 
Laboratories. Practical Forensic Medicine.—‘‘R. C.," g Heathcote 
Street, Gray's Inn Road, London, W.C. 


GUY’S HOsPITAL. — 


ENTRANCE SCHOLARSHIPS IN SEPTEMBER 1899. 
Six Open Scholarships, three (£150, £60, and £50) in Science, and three 
Chico, £50, and £30) in Arts. Particulars, and copies of Examination 
Papers, on application to the Dean, Guy's Hospital, London Bridge, S.E. 


GUY’S HOSPITAL. 
PRELIMINARY SCIENTIFIC (M.B. Lond.) CLASSES are held 
throughout the year. Special Instruction is given for the July Examination. 
Fee, 16 Guineas. 


WANTED.—CHIEF CHEMIST and 
MANAGER of WORKS, bya leading London Firm of Manufacturing 
Chemists employing several hundred people. The qualifications 
necessary for the position are high and well-grounded scientific know- 
ledge and attainments; good practical experience in carrying out 
manufacturing processes; exceptional powers of organisation and 
administration ; tact ; good judgment ; capability to direct and control 
scientific workers engaged in the manufacture of fine medicinal 
chemicals and pharmaceutical products. A gentleman with University 
training and Begeees preferred. The position commands a liberal 
salary. Replies wiil be treated in the strictest confidence if so desired. 
—Address, stating age, qualifications, and experience, to ‘* Manager,” 
c/o Messrs. Markey, Stewart, & Co., 57 Coleman Street, London. 


WANTED, an ANALYTICAL CHEMIST 


of exceptionally high and proved ability and accuracy, with good experi- 
ence in testing Medical Chemicals, to take the position of Chief 
Analyst at the Works of a leading London Firm of Manufacturing 
Chemists. A gentleman who has taken University Degrees preferred. 
—Address, stating age, qualifications, and experience, to “ Analyst,”’ 
< Oe Markey, STEwartT, & Co., 57 Coleman Street, London, 
E 


TECHNICAL COLLEGE, 
HUDDERSFIELD. 
The ASSISTANT LECTURESHIP in ENGINEERING is Vacant. 


Applications to be sent in to the Principat not later than February 27. 
Statement of duties and other particulars may be obtained upon 


application to 
THOS. THORP, Secretary. © 


RESEARCH. 


CHEMISTRY anp PHYSICS. 

Well-fitted LABORATORIES can be used for Research at any hour 
convenient to Workers. Dark Room for Photo; ao and other Work. 
Workshop for making Apparatus. Electric Mains for Experiments,— 
“*T.,.” 9 Heathcote Street, Gray's Inn Road. W.C. 


PHG@NIX FIRE OFFICE 


9 LOMBARD ST., E.C., and 57 CHARING CROSS, s.W. 
ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE ae. * 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
Seceerarises—W. C. MACDONALD and F. B.. MACDONALD. 

LOSSES PAID OVER £20,000,000. . 




















BOROUGH POLYTECHNIC 
INSTITUTE, 
103 BOROUGH ROAD, S.E. 

The Governors of the above Institute invite Applications for the Post of 
ASSISTANT in the CHEMISTRY DEPARTMENT. Salary, £120 per 
Annum. Candidates will be required to undertake the Teaching of Classes 
in the Technical Day School and in the Evening Department. Full par- 
ticulars may be obtained from the PRINCIPAL. 

Applications, accompanied by not more than three recent Testimonials, 
should he sent in before March 6, addressed to 

. ae MILLIS, Principal, Education Department. : 

In answer to numerous Enquirers, A. HILGER begs 
to state that he is now supplying a simple form of Laboratory 
Spectroscope suitable for use in Schools and Colleges. The 
circle is divided through 90°, reading by vernier to I minute. 
A dense flint prism of good definition, dividing D distinctly, is 
provided. The slit is adjustable, and has a comparison prism. 

Price, woniiae in case, £6 10s. 
Pocket Rpectagncepes, Se a —_ yy and Chemical 


ions m £1 1s. 
Symancteies) Slits, Schultze ‘Gels, and other require- 
ments for Absorption a _Experimen mts. 

Cell F.-—1 with Quartz o. Plates. &c. 
Micro-Spectroscopes of the highest quality. 
Instruments for special purposes designed and executed on the 
shortest notice; or made from supplied designs. 


ADAM HILGER, 


204 STANHOPE STREET, N.W. 


Telegraphic Address—‘‘ Spuericity, Lonpon.” 


BREWSTER, SMITH, & CO., 


6 CROSS STREET, FINSBURY PAVEMENT, E.C. 
MANUFACTURERS AND IMPORTERS OF 


CHEMICAL AND SCIENTIFIC APPARATUS 
PURE CHEMICALS. 


Apparatus for School and Trade purposes. 














Finest Bohemian and Jena Hard Glass, also Cheap German 
Glass Goods, graduated and verified Burettes, Pipettes, and 
c.c. Measures, Balances, Metric Weights, either separately or 
n Sets. 

Our New Test Tube Stands (Patent applied for) will hold any size Test 
Tubes, from } to 14 inch diameter. A great advantage over the ordinary 
Stands in use, which only have #-inch holes. 


Lllustrated Price List of Chemical Apparatus, wherein New Apparatus 
will be found described, Post Free. 


FREDK. JACKSON & Co. 


(Late MOTTERSHEAD & CO.), 


14 CROSS STREET, MANCHESTER, 


Goods Entrance: 10 Half-Moon Street, 


LABORATORY FURNISHERS, 
Importers, Manufacturers, and Dealers in 
CHEMICAL AND PHYSICAL 

APPARATUS 


Of every Description. 


Fine Chemicals, Yolumetric Solutions, 
Plain and Stoppered Bottles, 


AND EVERY LABORATORY REQUIREMENT. 


Spavtentes, Guee ¢ Apparatus, with Price 
Chemicals, free on application. 


E.. Address—“‘ Apparatus, MANCHESTER.” 


aRs0 ae 


With Osmium and 
ACTUAL MAKER, 


X- RAY TUBE Osmium - Iridium 
67 FARRINGDON 


— as supplied to J. Mackenzie Davidson 
ROAD, E.C. 


MERCURY PUMPS, 
EXPERIMENTAL AND SCIENTIFIC GLASS - BLOWING: 
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~ for estimation of ‘sulphur in spent oxide. 
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NEW EDITION OF MARSHALL AND HURST'S 2 ES 7 


NOW READY, FIFTH EDITION, 


with Illustrations, Crown 8vo. 10s. 


A JUNIOR COURSE OF PRACTICAL ZOOLOGY. 


By the late A/ MILNES MARSHALL, M.D., D.Sc.,M.A., F.R.S., Professor in the Victoria University, &c., and the late 
C. HERBERT HURST, Ph.D., Demonstrator and Assistant Lecturer in Zoology, Owens College, Manchester. 


FIFTH EDITION, Revised by F. W. GAMBLE, M.Sc., Demonstrator and Assistant Lecturer in Zoology, Owens College, 
Manchester. 


_LONDON : 


SMITH, ELDER & CO., 15, WATERLOO PLACE, S.W. 





W. G. PYE & CO. 
Physical & Physiological Instrument Makers, 


30 ST. ANDREW’S STREET, CAMBRIDGE. 


STUDENTS’ Bar 
BRIDCE TS BOX. 
Aggregate ee 12,220 ohms 
Guaranteed to 1 in 500. 
Platinoid Wire. 
Price £9 10s., as illustrated. Smaller Boxes, from £3. 


IMPROVED REFLECTING GALVANOMETER, 


for use with above, any resistance to 2000 ohms, £3. 


Galvanometer Shunts, Galvanometer yo and Scales, | 


Keys, Single Coils, Batteries, 

Reliable Apparatus at low prices for teaching Mechanics, 
Hydrostatics, Heat, Optics, 
supplied to many of the leading Technical Institutes and 
Organised Science Schools. 


Lists Free on application. 
Physical and Physiological Lists—Sixpence, Post free. 


CARL ZEISS, 
OPTICAL WORKS, JENA. 


London Branch : 
29 MARGARET STREET, REGENT 
STREET, W. 








MICROSCOPES and ACCESSORIES | 


—For Bacteriology, Biology, Mineralogy and 
Student’s use. — Apochromatic, Achromatic 
Objectives. —Micrometers, &c. 

OPTICAL MEASURING INSTRU- 
MENTS.—Spherometers, New Crystal Re- 
fractometer, Butter-Refractometer for the rapid 
determination of the purity of Butter, Lard, and 
Glycerine. 

Notse.—We do not make Theodolites. 
Illustrated Catalogues, including new edition 


(1898) of Catalogue of Microscopes, free. 
state which required. 





Makers). 


Bacteriological MICROSCOPES by SWIFT, WATSON, BECK, 3, 3, | 


Price £10 108. to £12 108. 


TELESCOPES. 
5” DALLMEYER Refractor, on Stand, complete with Eyepieces. 
4” COOKE Equatorial, £30. 
4° WRAY Ps £40. : 
And many others in Stock. Lists on application. 


CLARKSON & CO., 28 Bartlett's Buildings, Holborn Circus, E.C. 


OPTICAL & SCIENTIFIC INSTRUMENTS, 


Spectrometers, oscopes, Goniometers, Cathetometers, tical 
nches, &c., &c. Tisnes for Li purposes constructed to Clients’ 
own designs. . Price List on a application 
W. WILSON (formerly Paamen at Messrs. ELLIOTT Bros.); 
Crogsland Road, Chalk Farm, London, N. 
ConTRACTOR TO H.M. GOVERNMENT. 


ts powers, 





WHEATSTONE 


| of Wicken Fen, by 
| Mark Webb, F.L. S. ; New Physical Apparatus, by J. Quick ; Micro-Slide 
| Cement, by Chas. F. Rousselet, F.R.M.S. ; 
| the Isle of Wight; 
| (illustrated), by rc. Whittle ; Instinct, by R. Dickson-Bryson, B.A 
| Microscopy ; Geology ; Physics ; Chapters for Yo 


Magnetism and Electricity, as | 
| Cloth, 21s. net.] 


‘Physiological List in preparation, 


Please 


(By Leading | 





SCIENCE GOSSIP. 


ESTABLISHED 1865; 

AN_ ILLUSTRATED MONTHLY RECORD OF NATURE, 
COUNTRY LORE, PHYSICAL AND APPLIED SCIENCE. 
Edited by Jounn T. Carrincron, assisted by F. WiInsTone. 
Selections from the Contents of the MARCH 1899 Number : 


Easter erences | in the sata by Dr. Bryan, F.R.S. ; Preservation 
erbert Goss, F ; Colour in Nature, by Wilfred 


Land and Freshwater Shells of 
Lepidoptera of South-East Essex—with new Noctua 


ung Astronomers ; all 
Lore ; Reviews of Books, &e. 


SIXPENCE MONTHLY. 

&@® Send Sixpence in stamps for specimen copy, Post free. 
Subscription, 6s. 6a. per annum, post free throughout the world ; or it 
may be ordered through any Bookseller. 

New OrFfice: 110 STRAND, Lonpon, W.C. 





** Will doubtless be received as a standard book of reference.” —Scotsman. 
‘*Likely to displace in popularity all similar productions.”—Liverpood 


Mercury. 
THE OBSERVER’S [Half Morocco, 319. 6d. nes 


ATLAS OF THE HEAVENS. 


Thirty Star Charts (each 13} X og} inches) on a large Scale (about 5° Dec. 
to rinch). Whole Star Sphere shown: Positions for 1900. Magnitudes, down 
to 6°3, from most modern information. Nearly every Constellation com- 
plete in one Map. Catalogues of 1500 Double Stars, Clusters, and Nebula ; 
Chart of Moon, &c. — -three full-page Plates in all. 


Prospectus and S, ipecimen Cc hart sent 0 on receipt of Stamp for postage. 


GALL & INGLIS, 25 Danemnester ‘Square, London ; and Edinburgh. 


Now Deets. No. 13. Price 1s. 


THE SCIENTIFIC ROLL. 


Climate: Baric Condition. To’ be completed in Sixteen Numlers. 
Conducted by ALEXANDER RAMSAY. 
Prospectuses and Subscription Forms Free by Post on application to the 
Publishers. A few of Nos. 1 to 12 still in print, price 1s. each. 

THE GEOLOGICAL TIME PAPERS AND CHARTS. 
No. x. The “‘ R” Geological Time Scale, price 1d. Nos. o to 3 Charts, 
3d. each. Post free 1d. extra. Now ready. 

London: O'DRISCOLL, LENNOX, & CO., Printers and Publishers, 
to & 12 Elephant Road, Elephant and Castle. 


WATKINS & DONCASTER, 


NATURALISTS, 


AND MANUFACTURERS OF 


CABINETS AND APPARATUS 


MOLOGY, bry EGGS, AND ALL BRANCHES OF 
gasheoms ATURAL HISTORY. 


SPECIAL siOW-ROOM FOR CABINETS. 


i= Call er send for detailed Catalogue (66 pp.), Post free on 
application. 
N.B.—For Excellence and Superiorit rd of Cabinets and 
Apparatus, references are permitted to distinguished 
Patrons, Museums, Colleges, &c. 


A LARGE STOCK OF INSECTS AND BIRDS’ EGGS. 


Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
with true natural surroundings. All Books and Publications on Natural 
History supplied. 


36 STRAND, LONDON, W.C. 
Five Dosw from Gharing- Cross.) 
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J.& A. CHURCHILL, 
PUBLISHERS. 


FIFTY-FIFTH ANNUAL ISSUE, 2170 pp., 8vo, 145. 
THE MEDICAL DIRECTORY for 1899. 


Including 
The London Medical Directory, 
The Provincial Medical Directory, 
The Medical Directory for Wales and Monmouthshire, 
The Medical Directory for Scotland, 
The Medical Directory for Ireland, 





The Medical Directory of Registered Practitioners Resident Abroad, The | 
Medical Directory of the Naval, Military, and Indian Services, Licentiates | 
in Dental Surgery ; also Statistical and General Information of the Univer- | 
Lunatic Asylums, | 
| or nearly all, the data 
| necessary for the reduc- 


sities, Colleges, Schools, Hospitals, Dispensaries, 
Societies, Sanitary Medical Service, Public Services, &c., &c., in the 
_ United Kingdom. 

THE BRAIN-MACHINE, its Power and 
Weakness. By ALBERT WILSON, M.D. (Edin.). With 37 Illustra- 
tions. 8vo, 45. 6d. Z 

ELEMENTS of HUMAN PHYSIOLOGY. 
By E. H. STARLING, M.D. (Lond.), Joint Lecturer on Physiology 
at “ve Hospital. Third Edition, with 140 Illustrations, Crown 8vo, 
75. 6d. at nee e 

A MANUAL OF DENTAL ANATOMY, 
HUMAN AND COMPARATIVE. By CHARLES S. TOMES, 
M.A., F.R.S. Fifth Edition, with 263 Illustrations, Crown 8vo, 145. 

DIET AND FOOD CONSIDERED IN 
RELATION to STRENGTH and POWER of ENDURANCE, 
TRAINING, and ATHLETICS. By ALEXANDER HAIG, M.A., 


M.D., F.R.C.P., Author of ** Uric Acid as a Factor in the Causation 
of Disease.” Crown 8vo, 2s. bP RE 


THE QUARTERLY JOURNAL OF 
MICROSCOPICAL SCIENCE. 


Edited by E. RAY LANKESTER, M.A., LL.D., F.R.S., 
with the co-operation op ADAM SEDGWICK, M.A., 
F.R.S., and W. F. R. WELDON, M.A., F.R.S. 


Contents of Vol, xiii. Part _ \Feb.), with Ten Plates, Price 10s. 

Outlines of the Development of the Tuatara, Sphenodon (Hatteria) 
punctatus. By ARTHUR Denby, D.Sc., Professor of 
Biology in the Canterbury College, University of New 
Zealand. 

Abstract and Review of the Memoir by G. Hieronymus ‘“‘ On 
Chlamydomyxa labyrinthulotdes, Archer.” By J. W. 
JENKINSON,.M.A., Exeter College, Oxford. 

*,* Subscription to the Volume of Four Numbers, 40s., paid in advance. 


Profs. CLOWES and COLEMAN’S 


ILLUSTRATED ELEMENTARY HANDBOOKS 
ON PRACTICAL CHEMISTRY. 
ELEMENTARY PRACTICAL CHEMIS- 


TRY. Specially adapted for use in Organised Science Schools and 
Technical Institutes. Post 8vo, 224 pp. Price 3s. 6d. 

Contents.—Chemical Manipulation, Simple Preparation, Exercises on 

Chemical Operations, Elementary Quantitative Measurements illustrative 


of the Principles of Chemistry, Reaction of the Common Metals and Acids, | 


Analysis of Simple Salts, Analysis of Complex Substances, including 
Minerals. 


ELEMENTARY QUANTITATIVE AN- 


ALYSIS. Suited to the requirements of Technical Students and 
Candidates for the Examination of the Science and Art Department, 
Pharmaceutical Society, and the London University. Post 8vo, 238 pp. 
Price 4s. 6d. 

ConTENTS.—Analytical Operations, Gravimetric and Volumetric Analysis 
of the Common Metals and Acids, Typical Analysis of Ores, Alloys, and 
Commercial Products. Gas Analysis, involving the use of the Hempel 
Burette and the Lange Nitrometer. 


NEW EDITIONS OF DR. PYE CHAVASSE’S WORKS. 


Price 2s. 6d. each. 


ADVICE to a MOTHER on the MANAGE- 
MENT OF HER CHILDREN. By GEORGE CARPENTER, 
M.D., Physician to the Evelina Hospital for Sick Children, London; 
Editor of Pediatrics, a Journal devoted to the Diseases of Children. 

ADVICE to a WIFE on the MANAGE. 
MENT OF HER OWN HEALTH. By FANCOURT BARNES, 
M.D., Consulting Physician to the British Lying-in Hospital, London ; 
Senior Physician to the Royal Maternity Charity. 

*,* Sale nearly 600,000 Copies. 


London: J. & A. CHURCHILL, 7 GREAT MARLBOROUGH ST. 








THE BRIDGES-LEE 


PHOTO-TH EODOLIT 


The most perfect Instrument 
invented for Survey Work in 
Mountainous Districts, and for 
Military or Rapid Surveys. 

The Photo-Theodolite 


automatically records ' 
on the photograph all, 


tion of the photographs, 


| including the Magnetic 
| bearings,— thus 


con- 
siderably reducing the 


| time spent and the risk 


of error in the interpretation of 
the photographs. 
The Instrument is fitted with 
an Aluminium Body,  6-in. 
Azimuthal Circle, reading with 
Vernier to one minute of arc, 
4-in. Compass, divided to half 
degrees. Telescope with erect 
and inverting Eye-pieces, rapid 
Rectilinear Lens with Iris Dia- 
phragm and Colour Screen, six double dark Slides in Mahogany 
Case, with Stand complete, £45. 
Descriptive Pamphlets and Illustrated Description 
of the Instrument sent free on application. 


L. CASELLA, 
4147 Holborn Bars, London, E.C. 


Telegraphic Address: ‘‘ Escutcheon, London.” Telephone: Holborn 1054. 


MERCURY BREAK. 





OF THE KIND.” 


“THE BEST THING 
LARGE INSTALLATIONS 


A SPECIALITY. 
EVERYTHING NOVEL. 


ISENTHAL, POTZLER, & CO. 


85 MORTIMER STREET, LONDON, W. 
WRITE FOR LIST, OR INSPECT OUR MODEL INSTALLATION. 








\ogany 
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EXTRAORDINARY VALUE IN BALANCES. 





MESSRS. F. E. BECKER & CO. 


OFFER 


100 GRAMME 


BALANCE, 


Of their very best finish, as described 
on the other side, for 


£1:9:6 


W. & J. GEORGE, Ltd., late 


F. E. BECKER & 60., 


BALANCE 
AGAT 


KNIFE EDGES 
& BEARINGS 
BEAM SUPPORT 
LEVELLING SCREWS 
PLUMB LINE 
EXTRA HOOKS 
For Specific Gravity Expts. 
SENSITIVE to1 MILLIGRAMME 


£1:9:6 
33-37 HATTON WALL, | ONTO, 


HATTON GARDEN, 


WORKS—33-36 CAMBRIDGE STREET. & 13-15 CRESCENT, BIRMINGHAM. 


3 Send for new Illustrated Catalogue of CHEMICAL, BACTERIOLOGICAL, 
METALLURGICAL and other Apparatus; and send application to receive 
a copy of our new Illustrated and complete Catalogue of PHYSICAL Apparatus 


on publication, which will be shortly. 





THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 1. 


Works: 


CARLYLE ROAD, CAMBRIDGE. 


Callendar’s Patent Electric Recorder 


AN INVALUABLE INSTRUMENT IN A LABORATORY. 


DESCRIPTIVE PAMPHLET SENT POST FREE ON APPLICATION. 





JUST PUBLISHED. Crown 8vo, tos. 6d. 


AN INTRODUCTION TO THE MATHEMATICAL | 


THEORY OF ATTRACTION. 


By FRANCIS A. TARLETON, LL.D., Sc.D., 


Fellow of Trinity College, and Professor of Siseenl Philosophy 
in the University of Dublin. 


London: LONGMANS, GREEN, & CO. 





JUST PUBLISHED. Crown 8vo, Cloth, 2s. 6d. 


THE SCIENCE OF LIFE. 


An Outline of the History of Biology and its Recent Advances. 
(Being the New Volume of the Victorian Era Series ) 


By J. ARTHUR THOMSON, M.A., 
Author of ‘* The Study of Animal Life,” ‘‘ Outlines of Zoology,” &c. 


London: BLACKIE & SON, Lruirep, Old Bailey. 





75. 
| Vol. II. 


'THE DISCHARGE OF ELECTRICITY 


THROUGH GASES. 
By Professor J. J. THOMSON, F.R.S. 
Crown 8vo. 4s. 6d. 


‘**In every way the book is suggestive, interesting and inspiriting, and as 
such should fulfil its purpose of provoking research and advancing science. 
. . it calls attention to important investigations now in progress, results 
so far achieved and results still only probable, and which require further 

investigation.” —Nature. 


ARCHIBALD CONSTABLE. & Co., 2 Whitehall Gardens, Westminster. 


In Two Vols., with nearly 1200 Illustrations. 


A MANUAL OF BOTANY. 


By J. REYNOLDS GREEN, Sc.D., F.R.S., 
Professor of Botany to the Pharmaceutical Society. 
Vol. I. MorPHOLOGY AND ANaToMy. Second Edition. 


CLASSIFICATION AND PHYSIOLOGY. 16s. 
London: J. & A. CHURCHILL. 
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COLLECTIONS TO ILLUSTRATE 


PHYSIOGRAPHY & GEOLOGY 
AS SET FORTH IN THE SCIENCE & ART DIRECTORY. 


12 Rock-forming Minerals and 20 Common Rocks, in Box on ° 
20 Specimens to illustrate Coal Mining, in Box ... is ions: oe 

20 oa ah a Metalliferous Mining ... 

12 Slides of Sections of Igneous Rocks ... a oon oe 
Sedimentary and Metamorphic Rocks 


Catalogues Post Free. 


THOMAS D. RUSSELL, Mineralogist, 
78 NEWGATE STREET, LONDON, E.C. 


MINERALOGY. 
SECOND-HAND CABINETS 


Two extremely well made solid nme | Cabinets of Forty-two 
Drawers, in three Tiers ; inside measurement of Drawers. 17} x 13} x 3. 
The doors have an Open Brass Framework, with Red Silk Backing. 


12 ” ” ” 








S. HENSON, 87 RECENT STREET, LONDON, W. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 








Volvox, Spirogyra, Desmids, Diatoms, Ameeba, Arcella, Actinospharium, | 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many | 


| cut to order. 
| NEW AND VALUABLE rs i eecamnaes CONSTANTLY 
A 


other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia ; Actinia, Tealia, Caryophyllia, Alcy- 
onium; Hormiphora(preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella ; pas, Balanus, Gammarus, 
Ligia aye, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pectens, 
Bugula, Crisia, Pedicellina ; Holothuria, Asterias, Echinus ; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 

Biological Laboratory, Plymouth. 





THE DIRECTOR. 





ESTABLISHED 1861. 


BIRKBECK BANK 


30 Southampton Buildings, Chancery Lane, London. 
INVESTED FUNDS 


£10,000,000. 


The BIRKBECK ALMANACK, with full particulars, post free. 


| Lecture Sets. 

Outfits in the World. Grandly Illustrated Catalogue, over 180 choice En- 
| gravings, 
| Views, &c., 6d.; 
FRANCIS RAVENSCROFT, Manager. | 


ORIENT COMPANY’S PLEASURE CRUISE. 


By their Steamship LUS/7TANJA (3912 tons register). 
Leaving London, 17th March ; Villefranche (Nice), 28th March. 

For CIVITA VECCHIA (for Rome), KATAKOLO (for Olympia), 
NAUPLIA PIRZUS (for Athens), SMYRNA (for Ephesus), 
CONSTANTINOPLE, MUDANIA, SANTORIN, SUDA BAY (for 
Canea), MALTA, GOLETTA (for Tunis), ALGIERS, GIBRALTAR and 
LISBON. 

Arriving back in London, sth May. 

String Band, Electric Light, Hot and Cold Baths, High-class Cuisine. 

M { F. GREEN and CO. } Head Offices, 
anagers | ANDERSON, ANDERSON, and CO. § Fenchurch Avenue. 
For passage apply to the latter Firm, at 5 Fenchurch Avenue, London, 

E.C. ; or to the West End Branch Office, 16 Cockspur Street, S.W. 


PHYSIOGRAPHY and GEOLOGY. 


COLLECTIONS & MICROSCOPIC SLIDES, 


As advised by Science and Art Directory, arranged by 


JAMES R. GREGORY & CO., 


Mineralogists, &c., 





To Science and Art Department, British, Indian and Colonial 


Museums, &c. 
NOVELTIES and RARE GEMS and PRECIOUS 
STONES 


Mineral Specimens for Museums, and Collectors, and all purposes. 
Rock Specimens and Microscopic Sections of Rocks and Minerais 


IVING. 
Stores & Offices: 1 Kelso Place, KENSINGTON, W. 


New CaTatoGues anv Lists FREE. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs, Shells, and other Curios, 


TO SCIENCE LECTURERS. 


| HUGHES’ MOTO-PHOTOSCOPE FOR LIVING PICTURES. 


THE MOST PERFECT. 
No SuutTTer, therefore no Flickering. Superb Mechanism. 
The Moto-Photo Camera for taking the Pictures. Illustrated Lists, 2d 
See Mr. HuGHes’ PATENT COMBINATION OPTICAL LANTERN, 
&c. Miniature Triple Lantern constructed for B. J. MaLpEn, Esq. ; great 
success. New Oxyhydrogen Microscope. Science Lanterns for Class 
Demonstration. Magnificent Results. Docwra Triple, Prize Medal, 


| Highest Award. Supplied to the Royal Polytechnic Institution, Dr.H. Grat- 
| tran Guinness, Madame ApgELINA Patti, &c., &c. 
| Science Lanterns. The Universal Lantern 4-inch Condensers, 4-wic 


Patent Pamphengos 

vo 
Portrait Combination front Lenses, 18s. 6d., Marvellous value. Sciemce 
Novelties. The Lantern Kaleidoscope. Cheapest Lantern 


6d.; Postage, 3d. List of 300 Lecture Sets, Science Subjects, 
ostage 2d. Pamphlets Free.—W. C. HUGHES, 
SpEcIALIST, Brewster House, 82 Mortimer Road, Kingsland, N. 








“ OPTIMUS ” macAZINE 
TWIN-LENS GAMERA. 


24 Films on Celluloid. 
No Dark Slides. 


FULL-SIZED Facsimie VIEW 
DURING EXPOSURE, 


Films changed by turning a 
button. 
Films do not require 
Notehing or Cutting. 
Rack and Pinion for exact ad- 
justment of focus, so ensuring 
sharply-defined pictures. 
Price, with Pair of Rapid Rec- 
tilinear Lenses and Roller Blind 
Shutter, £15 15s. 


PERKEN, SON & RAYMENT, “ictsorm circus, 


“OPTIMUS” KOPIT "3i2xb* CAMERA, (.\'°"%)- 
And THREE DOUBLE DARK SLIDES. £5 5s. Complete. 


This Camera is so small 
it may be carried in the 
cket. In use it may 
held in the hand or 
attached to Tripod for 
either horizontal or ver- 
tical pictures. It pos- 
sesses the following ad- 
vantages, viz. :—Rack and 
Pinion Focussing Adjust- 
ment; Rising and Fall- 
ing Front; Roller Blind 
(Time and Instantaneous) 
Shutter; Automatic Hood 
attached to GroundGlass, when closed— 
rendering focus cloth un- 2 ” 
neces: best workmanship; well-seasoned Mahogany covered with 
durable black leather. “‘OPTIMUS” EXTRA RAPID EURYSCOPE, 
7/6, in aluminium mount, fitted with Iris Diaphragm. 


LONDON. ‘OPTIMUS.’ 


2h X 43 X 5k 


Dimensions > 
inches. 
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MACMILLAN AND CO’S NEW BOOKS. 


NEW BOOK BY MISS MARY KINGSLEY. 


WEST AFRICAN STUDIES. 


By MARY H. KINGSLEY. 
With Illustrations and Maps. 8vo, 215. net. 

PALL MALL GAZETTE.—“ Miss Kingsley accomplishes a grand object in her latest work, which outrivals ‘Travels in 
West Africa.’ By means of a bright, common-sense style and plenty of good anecdotes she ensnares the unwary reader into a 
profound study of West Africa and the reasons why we are there, and how Empire-builders ought to use their knowledge. . . 

Both print and paper are delightful, but the work itself is worthy of vellum.” 


NEW VOLUME OF THE CAMBRIDGE NATURAL HISTORY. 


Volume IX. BIRDS. 


By A. H. EVANS, M.A. With numerous Illustrations by G. E. LODGE. 


_8vo, 17s. net. 


GENERAL PHYSIOLOGY. An Outline of the Science of Life. By Max 


VERWORN, M.D., Ph.D., A.Q., Professor of Physiology in the Medical Faculty of the University of Jena. Translated 
from the Second German Edition, and Edited by FREDERIC S. LEE, Ph.D., Adjunct Professor of Physiology in 
Columbia University. With 285 Illustrations. Medium 8vo, 15s. net. 


OUTLINES OF INDUSTRIAL CHEMISTRY. A Text-book for Students. By 


FRANK H. THORP, Ph.D. 8vo, 155. net. 


THE PHYSICAL REVIEW. 


A JOURNAL OF EXPERIMENTAL AND THEORETICAL PHYSICS. 
Conducted by EDWARD L. NICHOLS, FREDERICK BEDELL, and ERNEST MERRITT. 
No. 1. Vol. VIII. JANUARY 1899. PRICE 3s. net. 
Contents. 

A RKesonance Method of Measuring Energy Dissipated in Condensers. By Epwarp B. Rosa and ArTHUR W. SmiTH.—On 

the Density of Ice. By Epwarp L. NicHoLs.—On the Dielectric Constant and Electrical Conductivity of Liquid Ammonia. 

By H. M. Goopwin and Maurick DE Kay THompson, junr.—Some Experiments in Molecular Contact. By JAMEs 

S. STEVENS.—A Proposed Tidal Analyzer. By Roittin A. HARRIs.—New Books. 


MACMILLAN AND CO., LIMITED, LONDON. 


X-RADWT APPARATU SS. 


WAGG’S PATENT OPERATING TABLE, specially arranged for X-RAY 
WORK, with new method of LOCALIZATION, by which the accurate position of a 
foreign body can be more quickly determined. 


INDUCTION COILS, TUBES, SCREENS, &C. BEST MAKE. 


HARVEY & PEAK, 


MANUFACTURERS, 


56 CHARING CROSS ROAD, LONDON, W.C. 
HOLLOWAY’S OINTMENT ‘THE MOST NUTRITIOUS. 


cones EPPS’S 


Gout, pa yo ane gma Cuts, GRATEFUL—COMFORTING. 


INVALUABLE FOR ALL SKIN DISEASES. C O C O A 
Holloway’s Ointment and Pills may be obtained of 
all Medicine Yendors. BREAKFAST—SUPPER. 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 
communications to the Editor. The telegraphic address of NATURE ts “PHUSIS,” LONDON. 


SUBSCRIPTIONS TO Sree ary x CHARGES FOR ADVERTISEMENTS. 
, & 


*Three Lines in Column 
Per Line after oo 
One Eighth Page, or Quarter Column . 0 18 
Quarter Page, or Half aColumn .. . I 15 

Yeuiy. i> B19 Half a Page, ora Column . 4... . 5 

Half-yearly ' : Whole Page . 

Gu = 3 Wh ake on ae 8s ° * The first line being in heavy type is charged for as Two Lines. 

Cheques and Money Orders payable to MACMILLAN & CO., Limited.» 
OFFICE; ST. MARTIN’S STREET, LONDON, W.G 
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Gives Aecurnte Results, Small Space required, Fastens to Wall, Length 8 to 9 Feet, Electric Release, Slid 


and Overweights, Balanced Wheel. Levelling Arrangement. é 
This Machine ‘gives first-class results, and is to be depended: upon 


CHEMICAL 


- WATSON & SONS’ NEW 
fi 
FRAM” MICROSCOPE. 
A HIGHEST-CLASS MICROSCOP 
MODERATE COST. SPECIAL 
Coarse Adjustment.—Watson's 
Rackwork and Pinion 


well-known 


ATWoonD MACHINE. 


ff) 
4 


MADE IN THE 


WORKSHOPS OF 


AT AVERY 

FEATURES :— 

Improved Diagonal 
djustment, —Watson 


D 


AN 


Ss 
s 
s 


-—Spread 7 
Stage.— Nelson 
152 


Body . Length 
king approximately in 


on a nose-piece. 


PRICES. 


Set X.—‘“ Fram” Microsco 


pod Foot 
dity 
Objectives.—Watson’ 


g absolite rigidity. 
ern, 3% by 


extended 250 m/metres 


38in. 
| Mirrors. —Plane and Concave. 


Fine A 
form. Tri 
draw-tube 


Lever 
inches, affordin 
horse-shoe patt 
|mi/metres, with 
Parachromatic Series, ‘all. wor 
focus when revolved 


a) 
6 


XY 


| 


y 
4 
jo 

Y, , 


pe, with one eye- 
1-6in., and choice 


+, or Zin., complete in maho- 


tin 


two objectives, 


piece, 
of rin., 


\ 


4 


PHYSICAL 


° 


w 


. 


of a second 
illuminator with 


Microscope, fitted a& in 


Set X., with the addi 
and Abbe 
Iris Diaphragm, complete. in mahogany 


eyepiece, 
case 


gany case 8 
Set X1.—‘‘ Fram” 


| y hij Uy 
PHILIP HARRIS & 


For BacTerioLtocy —‘‘ Fram” 


XI. 
Microscope, complete as in Set XI., with 


the addition of 1-12Iin. 


Objective. 


A 


APPA 
° 


=) 


14 50 


° 


Oil Immersion 
g Screws and 


t°25N.A., and Watson’s new 
Cup (Pakes’) for 


GLass 
making blood films ... 


dust-proof Triple Nose-piece,in mahogany 


Case 
Spiral Screw to focus 


|New SusstAGE, with Centrin 


New Cover 


for writing on glass, four 


for Lantern 


useful 


very 


New PeEnciL 
colours, 


| 
| 


oO 
° 


+» each ° 


PREPARATIONS for 
Stains in solution 


CHEMICAL 


Microscopical work. 


or powder. 
New Binocucar DissectinG Microscope 


Diagrams, &c. 


MERck’sS 


| 


2100 


J+ —_ 
V4, 7 
UY, Y 

hy 


t 


CO., 


° 
° 


° 
i) 


I 
21 


eee 


with Completely Rotating 
his pattern is unexcelled for 


T 
high-power work 


Eyepiece, in Case ... il od les 
Watson's Van Heurck Microscope is now 
supplied 


New DEMONSTRATION Microscope, with 
Stage. 


» 


particulars of the above, Post free on application. 


Graduated, £3 15s.; not Graduat 


) is a Classified List, 


0. 3 
representing a stock 4 40,000 first-class Specimens. 
2, 


‘ost free. 
W. WATSON & SONS 
BRANCHES: 
16 FORREST ROAD, EDINBURGH. 


(Established 1837), 





Watson's Catalogue (N 


ing Platforms, Weights 
od, £3 5s. (nett.) 


MELBOURNE, 


STREET, 
AUSTRALIA. 


78 SWANSTON 





lu 313 High Holborn, London, W.C. 
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GREAT 
REDUCTION 
IN 
GAS 
CONSUMED. 


RECENTLY 


REMODELLED. 


CROSSLEWT BROS., OPENSHAW, MANCHESTER. 


NEW STIGMATIC LENS. 
| 








SERIES Ill. 7/6. 
BRITISH DESIGN AND WORK MANSUOUIP. 
Is the best All-round Lens for either Professional or Amateur use. 

Each lens will give perfect definition with fu// aperture to the extreme corners of the plate 
it is sold to cover ; with smaller stops it will cover at least two sizes larger, giving perfect sharp- 
ness all over the plate, and thus becoming a wide-angle lens of the highest excellence. Either 
combination may be used separately, giving foci of about 14 and 2 times the length of that of 
the lens when used intact. The advantage of thus being able to choose the best point of view, 
irrespective of distance, will be at once apparent to the artistic worker, 

EQUIVALENT TO FOUR LENSES AT THE PRICE OF ONE. 
Eleven Sizes are now ready from 3} to 18 inches eq. focus. 


CATALOGUE OF HIGH-CLASS CAMERAS AND LENSES, POST FREE. 


J. H. DALLMEYER, Ltd, 25 NEWMAN STREET, OXFORD STREET, LONDON, W. 


8 Bread Street Hill, Victoria Street, in the City of Londen, ana publisneg vy MACMILLAN 
yok ag Peery pe ron and THe ete 66 Fifth Avenue, New York.—Taursvay, Feb. 23, 1599 
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Of Nature trusts the mind which builds for aye.” 
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NEWTON & Co., 
SCIENTIFIC INSTRUMENT 
MAKERS 
TO HER MAJESTY THE 
QUEEN 
AND THE GOVERNMEN'YT 

PHILOSOPHICAL INsTRU- 
MENT MAKERS BY SPECIAL 
APPOINTMENT TO THE 
Rovat INsTiITUTION oF 
Great Britain. 


Makers of every descrip- 
tion of OPTICAL and 
PHYSICAL APPARA- 
TUS of the highest class, 
for Colleges, Institutions, 
&e. 


Catalogue of 
OPTICAL LANTERNS, 
PROJECTION APPARA- 
TUS, and SLIDES, 6d. 
WIMSHURST ELECTRICAL MACHINES. 
Best Quality, 12 in., 70s, ; t5in., £5 10s. ; 18 in., 
Machines, £20.to £150. As made for the Science and Art 
ment, and the Universities of Oxford, Cambridge, London, iin ney, 
N.S.W., McGill, Montreal; &c 


3 FLEET STREET, TEMPLE BAR, LONDON, E.C. 


NEW 


DOUBLE-SURFACE CONDENSER 


(CRIBB’S PATENT). 
Large Condensing Surfaces. 
Small size of Condenser. Small weight. 
Great Efficiency. 


£6 105. oy wom 








EQUAL TO A.LIEBIG. CONDENSER FIVE 
“TIMES. ITS SIZE. 


1SOLE MAKERS.of the Metal Condensers : 


JOHN ‘J;.GRIFFIN & SONS, & 
20-26 SARDINIA STREET, LONDON, W.-C. 





THE 


PROGRESSIVE. SCIENCE SERIES. 


JUST PUBLISHED. 


VOLCANOES. 


T. G. BONNEY, D.Se., LL.D., F.R.S., 


Professor of Geology at University College, London. 
Large. 8vo, cloth extra, fully Illustrated, 6s, 





Volumes previously published. Uniform in size and price. 
THE STUDY OF MAN: Aw Inrropuction to Eruno.tocy. By 
Professor A. C. Happon, D.Sc., M.A., M.R.1.A. Illustrated. 
THE GROUNDWORK OF SCIENCE. By Sr. Grorce Mivarr, 
M.D, Ph.D., F_R.S. 


EARTH SCULPTURE. By Professor Geixiz, LL.D., F.R.S. Illus- 


trated. 


RIVER DEVELOPMENT, as ItLusTRATED BY THE RIVERS OF 
Nortu America. By Professor I. C. Russe.t. Illustrated. 





JOHN MURRAY, ALBEMARLE STREET. 


SPECTACLES 
ELECTRIC LIGHT, INCANDESCENT GAS, 


And other Pauvastien Illuminants. 





NE GR ETTI & ZAMBRA’S 
THERMOSCOPIC LENSES 


Protect the Eyes from Glare, and 
RENDER THE LIGHT SOFT AND COOL. 
Illustrated Price Lists of Optical and Meteorological Insiruments 
Free by Post to all parts of the World. 


NEGRETTI AND ZAMBRA, 
SCIENTIFIC INSTRUMENT MAKERS to THE QUEEN, 
38 HOLBORN VIADUCT, E.C. 


BRANCHES : 46 CORNHILL; 122 REGEN T STREET. 








exlii 


NATURE 


[Marcu 2, 1899 





UNIVERSITY OF GLASGOW. 
CHAIR OF PABHOLOGY. 

The Curators of the Chair of Pathology of the University of Glasgow will, 
in the month of April, proceed to appoint a Professor to occupy the above 
Chair now vacant. The Professor will be required to enter on -his duties 
on April 25, from which date the appointment will-take effect. 

The normal Salary of the Chair ts fixed by Ordinance at £1100. 


The Class Room and Laboratory are in connection with the Pathological | 


Department in the Western Infirmary, from which material is supplied to 
Professor and Studefts. 


Each Applicant should lodge with the undersigned, who will furnish any | 


further information required, twenty copies uf his Application and twenty 
copies of any Testimonials he may desire to submit,‘on or before March 24. 
ALAN E. CLAPPERTON, 
Secretary of the Glasgow University Court. 
gt West Regent Street, Glasgow. ere ih Fe 7h 
BOROUGH POLYTECHNIC 
INSTITUTE, 
103 BOROUGH ROAD, S.E. 

The Governors of the above Institute invite Applications for the Post o 
ASSISTANT inthe CHEMISTRY DEPARTMENT. Salary, £120 per 
Annum. Candidates will be required to unJertake the Teaching of Classes 
in the Technical Day School and in the Evening Department. Full par- 
ticulars may be obtained from the Principat. 


Applications, accompanied by not more than three recent Testimonials, | 


should he sent in before March 6, addressed to 
C. T. MILLIS, Principal, Education Department. _ 


BLACKBURN MUNICIPAL 
TECHNICAL SCHOOL. 


Applications are invited for the position of ASSISTANT in 

HYSICS and ELECTRICAL ENGINEERING DEPARTMENT of 

eabove School. 

The dutiees include Assistance in the ms 
ordinary Evening Session, and in the Physies wor 
Science. Salary, £110. 

Applications, with three Testimonials, should be sent in not later than 
March 13. A. W. KING, Secretary. 


THE YORKSHIRE COLLEGE, LEEDS. 
DEPARTMENT OF AGRICULTURE, 

An ASSISTANT-LECTURER and DEMONSTRATOR is required 
in this Department. A leading part of his duties will be to assist in the 
carrying out of Field Experiments under the direction of the Professor. 
Salary to commence at £150 a year. i i 





Classes during the 
of a Day School of 


the College, and to farmers in the County. Applications, addressed to the 
Stcretary of the Yorkshire College, Leeds, will be received up to 
March 13. They should be accompanied by copies of testimonials, which 
should be specific as to the Candidate’s scientific and practical training. 
Further particulars may be obtained from the SECRETARY. 


THE YORKSHIRE COLLEGE, LEEDS. | 


DEPARTMENT OF LEATHER INDUSTRIES. 
Applications will be received up to March 16 for the appointment of 
ASSISTANT-LECTURER and DEMONSTRATOR in LEATHER 
INDUSTRIES. A sound training in Chemistry is essential ; technical 
knowledge, although desirable, is not indlspensable. Salary to commence 
at £150 a year, Further particulars may be obtained from the SecRETARY 
of the College. 


WANTED.—CHIEF CHEMIST and 
MANAGER of WORKS, bya leading London Firm of Manufacturing 
Chemists employing several hundred people. The qualifications 
necessary for the position are high and well-grounded scientific know- 
ledge and attainments; good practical experience in carrying out 
manufacturing processes; exceptional powers of organisation and 
administration ; tact; good judgment ; capability to direct and control 
scientific workers engaged in the manufacture of fine medicinal 
chemicals and pharmaceutical products. A gentleman with University 
training and Degrees preferred. The position commands a liberal 
salary. Replies will be treated in the strictest confidence if so desired. 
—Address, stating age, qualifications, and experience,to ‘‘ Manager,” 
c/o Messrs. MARKBY,. STEWART, & Co., 57 Coleman Street, London. 


WANTED, an ANALYTICAL CHEMIST 


of exceptionally high and proved ability and accuracy, with good experi- 
ence in testing Medical Chemicals, to take the position of Chief 
Analyst at the Works of a leading London. Firm of Manufacturing 
Chemists. A-gentleman who has taken University Degrees preferred. 
—Address, stating age, qualifications, and experience, to “ Analyst,’’ 
c/o Messrs. Marky, STEWART, & Co., 57 Coleman Street, Landon, 


GUY’S HOSPITAL. 
ENTRANCE SCHOLARSHIPS IN SEPTEMBER 1899. 

Six Open Scholarships, three (£150, £60, and £50) in Science, and three 
4£100, £50, and £30) in Arts. Particulars, and copies of Examination 
Papers, on application to the DEAN, Guy's Hospital, London Bridge, S.E. 

GUY’S HOSPITAL. 

PRELIMINARY SCIENTIFIC (M.B. Lond.) CLASSES are held 
throughout the year. Special Instruction is given for the July Examination. 
Fee, 16 Guineas. 


BOTANY B.Sc. and Inter. Sc. Hons. 
*& Special Course starts next month. For full particulars apply to R. C. 
B. Kern, B.A., Karlyon College, 55 Chancery Lane. (Classes for all 
London University Examinations.) 

















the | 


The position is one which may grow | 
in importance as the Assistant gains experience in lecturing to classes in | 


Sales by Auction. 
MONDAY NEXT. | CURIOSITIES. 
R. J. C.. STEVENS will Sell by Auction 


at his Great Rooms, 38 King Street, Covent Garden, as above, at 12. x 
precisely, several valuable Bronzes and other Curios taken at the 
capture of Benin City. An important and interesting Collection of New 
Guinea Curiosities. Coins, China, Carvings, Relics, Ancient Imple- 
| ments, Antiquities, &c. 

On view Saturday prior 12-4, and Morning of Sale, and Catalogues had. 


"MONDAY, MARCH 73. 


A COLLECTION OF EXOTIC LEPIDOPTERA AND OTHER 
NATURAL HISTORY SPECIMENS. 


MR. J. C. STEVENS will Sell the above 


by Auction at his Great Rooms, 38 King Street, Covent Garden, as 
above, at 12.30 precisely. 


THE ROYAL COLLEGE OF 
| PHYSICIANS OF LONDON AND THE 
ROYAL COLLEGE OF SURGEONS 


OF ENGLAND. 
CONJOINT LABORATORIES. 
| Notice is hereby given that the Appointment of Director of the Conjoint 
| Laboratories will shortly be vacant. Candidates for the Appointment are 
| now invited to transmit to the Secretary, on or before Wednesday, March 
| 15th, their applications, accompanied by a statement of their qualifications 
| for the post. 

Particulars relating to the Salary and to the duties of the Appointment, 
may be obtained on application to the Secretary, Examination Hall, 
| Victoria Embankment, London, W.C. 
| FREDERIC G. HALLETT, Secretary 


| March rst, 1899. q 
| LONDON BRANCH at 


QUERNMORE. 24 CHANCERY LANE, W.C. 


Tuition by JOHN GIBSON, M.A. (First Class, Camb:), and G. LOLY, B.A. 
(First Class, London), for all Public Examinations. Special Instruction 
in Scientific Agriculture for successful practical Agriculture and Forestry 
| in the British Islands or the Colonies; also in Geology, Botany, &c., 
| Practical, Chemical, and Physical Laboratories: The ‘‘State Corre- 
| spondent” and Higher Examination Journal gives up-to-date particulars 

of all the leading C.S, and other Examinations. Price 2$d:, post free. 
Prize of One Guinea for competition ‘each month; Special Prize of Five 
Guineas each June and December. 


INSTRUCTION IN 


PURE CULTIVATION OF YEAST, 
According to HANSEN'S Methods. : 

Courses for Beginners, as well as tor Advanced Students, in Physiology 
and Technology of Fermentations—Biological Analysis of Yeast. 

Manuals:—E. Chr. Hansen: ‘ Practical Studies in Fermentation.’ 
London (Spon), 1896. Alfred Jérgensen : ‘* Micro-organisms and. Ferment- 
ation.” London (F. W. Lyon), 1893. 

Further Particulars on Application to the Director, ALFRED JORGENSEN, 
The Laboratory, Copenhagen. V. ‘ 


RESEARCH. 
CHEMISTRY anv PHYSICS. 

Well-fitted LABORATORIES can be used for Research at any hour 
convenient to Workers. Dark Room for ns and other Work. 
Woftkshop for making’ Apparatus. Electric Mains for Experiments.— 
= Teathcote Street, Gray's Inn Road. W.C. 


FOR SALE.—FAUNA UND FLORA 

DES GOLFES VON NEAPEL. The Series of Monographs com- 

lete from the begiiining.—For particulars, apply Hurst, The Grange, 
adcaster, Yorkshire, England. 


COACHING. 
CHEMISTRY, PHYSICS, BIOLOGY. : 
All Examinations—Conjoint Board, University of London, D. P. H., &c., 
Theoretical and Practical. Small Classes or Private Tuition. Well-fitted 
Laboratories. . Practical Forensic Medicine.—“ R. .€.,” 9* Heathcote 
Street, Gray's‘Inn Road, London, W.C. 


= MEMORY 


(LOISETTE’S SYSTEM). 
THE SCHOOL OF MEMORY TRAINING, 


7o Berners St., Oxrorp St., Lonpon, W. 
SCIENTIFIC DEVELOPMENT OF THE NATURAL MEMORY. 
The late Rd. A. Proctor (Editor of Knowledge) said; ‘*1 have no 
hesitation in thoroughly recommending the system.” 
Success AT Exams. Minpb WANDERING CuRED. SPEAKING WITHOUT 
Notes. How to successfully study all Branches of Science, MATHE- 
matics, Cuassics, &c. Prospectus post free on application to the Secretary. 
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» the gene al-reader. The fact that it bore the title Encyclopedia was perhaps, | a great number of 








|THE STORY OF A YEAR'S WORK. | | MARCH 23k0, 1898, 10 MARCH 23n0, 1899. | 


NOTICE OF DISCONTINUANCE. 


THE SALE OF THE TIMES REPRINT OF THE 


ENCYCLOPAEDIA BRITANNICA 


AT THE PRESENT PRICES TO CEASE NEXT MONTH. 














In accordance with arrangemen‘s made by THE TIMES and by Messrs. A. &C. Black, Publishers of the ENCYCLOPZDIA 
BRITANNICA, THE TIMES Reprint of the Ninth Edition has, for some time, been sold by THE TIMES at a reduction of 
55 per cent. from the price originally named by the Publishers. 

arrangments will, on March 23rd ‘one year from the day on which THE TIMES Reprint was first offered to the 
public), cease to be operative; und the sale will be discontinued on that day. This early intimation is given so that 
readers who desire to procure a copy of the ENCYCLOPZADIA on the present terms may send in their orders promptly. 
It will be impossible to accept belated applications, and if more orders are received than can be filled, those which first 
reach THE TIMES Office will have priority. 


THE results of the plan of sale adop'ed by TH&# Times have been gratify- in the air ; every one who bought a copy of the Bneyclopedia bas talked 

ing in the highest degree. The 9th edition of the Encyclopedia about it to his friends; and the vo.umes have heen used snd quoted 

ritannica was completed ary ten years ago, and since that time a more than ever befure. It may even be contend:d that this increased 

great number of persons bave keenly desired to procure a copy of the work, appreciation of the work has done more to piomote its sal- than the 

but have been deterred by the consideration of its eo, To th m the reduction of price and the new facilities offered to those who desire to 
i ith 





opportunity presented by the issue of THE Times Reprint was a most procure it, w 
weicome one. The reduction in price was not. indeed, the only facility toey the least possible 
enjoyed. A novel plan of sale was adopted. TH TImEs sends the complete effort. Without 
twenty-five volumes of the work to the purchaser upon receipt of only one any set purpose,in 
suinea. He has the immediate use of the volumes, and the balince of the the natural course 
purchase money is paid in monthly instalments of one guinea each. of the saleof THE 
This system of publishing was sn innovation, sn exp riment. 1t involved TIMES reprint of 
many uncertainties. Leaving aside the unpleasant possibility that some of the Encycicpea- 
the purchasers might not fulfil their obligations, there was an unknown dia Bricannica, 
item of cost to be faced. The expense of receiving a number of small pay- ave id. ducation i 
ments is necessarily great. Clerical work, posta se, stationery, and kindred effect has been 
items mount up very rapidly. It costs as mucb to deal with a payment of produced. Two or 
one guinea as with a payment of sixt: en guineas, and it costs sixteen times three hundreu 
as much to receive sixtee guineas in sixteen sepirate payments as to thousand volumes 
receive the same sum in one pryment. The price fixed by Tuk TIMES was hive been sc:t- 
an extraordinary low price in comparison with the regular price of the tered over the 
Encyclopedia Britannica, and the more so in view of all these con- country, and men 
siderations. The public promptly showed its appreciation of the opportun- who bad no taste 
ity. More than 10,000 copies of THe Times Reprint of the Encyctopeedia for the ephemeral 
Britannica have been sold since the 23rd of last March, when the first fiction of the day 
announcement appeared in the columns of THe TIMES. The “ Academy” have found a new 
expressed the general opinion when it described this new departure in 
bookselling as “the liter:ry phenomenon of the day.” ; 
Apart from the advantages presented by the great reduction in price and learning which, is 
Yd the system of mo thly payments,a larger usefulness was given to the called “ weneral in- 
noyclopedia Britannica by the mere fact of the broad publicity which formation ” — the 
has been g. ven to the issue of THE Tims reprint. The Encyclopeedia was, most valuable,per- 
of course. already known wherever the English language is spoken, and haps, of allaccom- 
every where recognised as an authority. But a great number of thos. who plishments — has 
had no: examined and used the work regarded it as acollection of dry been vastly in- 
treatises written by learned men for the use of learned readers. 0 creased. And now 
Tue Times first advertised a list of some 200 of the most successful and that the present 
popular writers of the day,and described these men and women as contri- opportunity 
butors to the Encyclopedia Bri nica, persons Who had only seen the roaches its end 
volumés Standing on tee Shel\es ata club or a library were amazed. The it may confidently 
auchors’ nimes showed that the work itself must appeai to the interest of be expected that 


enouyhin itseif to create a vague impression that it Was DotA inble persons who have 
work. There is something in the very sound of the word that repels the been hesitating 
vreat majority—the Lape ge to whom art and literature and sc ence are nut over the matter 
the chief occupations of life, the people who have so many and 80 varied will arrive at a 
claims upon every bour of every day, that they a-e able to spend only a very conclusion and 
8 uall portion of their t:me in reading, and in thinking about what they have procure co fies 
read. Yet it is to this very class of people that the Encyclopesdis of THE TiMES 
Britanniga is most nseful. reprint: of the Be re oa 
This constant usefu'ness of the Encyclopedia Britannica has been Encyclopedia 
brought home to the public in che course of the ast yesr. Thesubject bas been | Britannica. THE SPECIAL BOOKCASE. 














ss TEMPORARY PRICES FOR THE 2& VOLUMES. . 


eS Sufficient ision.will be made for the filling of Orders promptly posted, either from the United Kingd: the Colonies ; but licants who hesitat 
2 eg enaae . ei he that the offer has cons withdrawn, or the prices increased, without further nation, a - . : 
SH PAYMENT. MONTHLY PAYMENTS, 
CLOTe BINDING, £16 [the Publishers’ price was £37), AND WITH | (ONE GUINEA to be sent with Order ; nuthing more to be paid until the 25 
HE pOORaas £10. . volumes ave b en delivered, all at one time, to the purcha: er. 
HALF MOBO000, £2. ine Publishers’ price was £45], AND WITH | CLOTH tang, BY Monihly Payments of ONE GUIN each, or 


THE EOOKCA: With Bookc«se 18 Monthly Payments of ONE GUINFA ach. 


FULL Mo 200.0, £27, Full silt 2 e3,a sumptrous bi wh ee oo HALF, MOR O BINDING (whith we recommend), 20 Monthly vay 
~ y 


the richest cvotle t ons [the Publishers’ price was £65), A wents of ONE GUINEA each, or with the Bookcase, 23 Month 
KCAS . Parments of ONE GUINEA each. 

[The Cloth binding sold for £16 is of the game quality as that sold by the | FULL MOROCCO BINDING ithe very best binding), 27 Monthly Payments 

publishers at £37, and is as strong as a cloth binding cau be. But it cap of ONE GUINEA ea bh, or with the Bookcase, 30 Monthly Paymeuts 
recommended only to pirchasers who feel obliged to take the ENxcyc10o- of ONE GUL each. 
PADIA BaLlTAN SICA in that form or not atallL. The size and weight of the NOTK.—If the Purchaser sends a cheque for the full amount at the cash 
volames, and the permanent value of the work, alike call for, a solid Half | price shown above, he will effect a saving of One Shilling in the Guinea,and 
Morocco binding ; and if the price of the Full Moro co is within the pur-| no Order Form need be used. All Cheques should be drawn to O der of 
laser's means, it makes a splendid addition to the equipment of a' H. E. Hoopgr. The Form which follows is for the use of purchasers'who 
handsome house, “> +} prefer to mske monthly payments. 

















MONTHLY PAYMENTS.—Onper For. 
All Cheques should be drawn to Order of H. E. HOOPER. Date. 1800 
Tae MANAGER, “ The Totes,” PRixtixe Houses Square, Loxpoy, E.C. euh on sl aon YF 
th, . Stri 

lL enclose One Guinea. -Pléase send me the Times Reprint of the ENcYCLOPADIA parrarnioa { Half a onice 30 ‘cuineas, — of bine balance 

. (eth Edirion\, bound in} Full Morocco, price 27 guineas, ) these lines 
of which sum I agree to pay you, or anyone you appoint, at the rate of ofe guine: a month; my next payment upon delivery of the compress 25 volumes,and 
my succeeding pi ments’ on the corresponding diy of each month follgwing. Unti! such payments are complete, I engag: that the volumes, not being my 
projerty, shall not be disposed of by sile or otherwise. I further agree that,if ow.ng to unfores-en «ircumstances, of which you shall be the judge, the 

volumes cannot be delivgred, the return of the deposit of One Guinea to me shall cancel this azreement. : 


Please algo.send a Revolving Bookcase, for which Iagree to make three further monthly payments of One Guinea each, after the } Strike out if Bookcase 
payménts forthd book are completed. not desired. 


[Signed] 
(Address) 
Orders from Abroad should be accompanied by Cash Payment in full, in order to avoid the expense and complication of repeated foreign remittances. 
NAW Please address the package to « 
If bdoks arg .to be delivered beyond: on postal district, the purchaser should add ae 


Li 
the name of the ape Any we or Le ng agent in London to whom delivery is to be made. 
Beyond the London postal district, carriage will be at subscriber's cost, 
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THE BRIDGES-LEE 


PHOTO-THEOD OLITE 


The most perfect Instrument 
invented for Survey Work in 
Mountainous Districts, and for 
Military or Rapid Surveys. 


The Photo-Theodolite 
automatically records ' 
on the photograph all, 
or nearly all, the data 
necessary for the reduc- 
tion of the photographs, 
including the Magnetic 


bearings,— thus con- 


siderably reducing the 
time spent and the risk 
of error in the interpretation of 
the photographs. 

The Instrument is fitted with 
an Aluminium Bod 6-in 
Azimuthal Circle, reading with 


Vernier to one minute of arc, 

4-in. Compass, divided to half 

degrees. Telescope with erect 

and inverting Eye-pieces, rapid 

Rectilinear Lens with Iris Dia- 

phragm and Colour Screen, six double dark Slides in le 
Case, with Stand complete, 245. 


Descriptive Pamphlets and Illustrated Description 
of the Instrument sent free on application. 


L. CASELLA, 
147 Holborn Bars, London, E.C. 


‘Telegraphic Address: ‘* “* Escutcheon, London.” Telephone: Holborn 1054. 


C. E. MULLER &.C0., 


MANUFACTURERS OF 


CHEMICAL AND PHYSICAL APPARATUS, 


X-Ray Tubes, Argon and Helium Spectrum Tubes 
Special Apparatus for Research, Chemical 
Thermometers, &c., Ke. 


; NEW 
GEISSLER 
TUBES. 


The Flowers ap- 

pearing in their 

Natural Colours 
under the 

| Kathode Rays. 


AN ASSORTMENT KEPT IN STOCK. 








PRICE LISTS OF CHEMICAL 
APPARATUS ON APPLICATION. 


148 HIGH HOLBORN, 
“LONDON, W.C. 





IN PHOTOGRAPHY 


TO GET THE BEST RESULTS 
USE 


MARION’S PLATES & PAPERS 


THE “SWALLOW” HAND CAMERAS. 


For 6 plates 34 x 24, 8/- 
»» 12 ” 44 x 34, 21/-, 26/-, 30/-, 35/- 
12 4, 44 x 1}, Stereoscopic, 40/- 
30 films 4} x 34, 50/- 
», 12 plates ,, ,, with RR lens 
and Focussing Arrangement 


jr 
“PRESTO” CAMERA, loaded with film for 


25 Exposures, 1} x 14, and Carrier for four plates. 
10/3 post free. 


THE 


“PANAK.” A new Sensitizing Solution. 
for sensitizing cards, paper, silk, linen, &c. 
bottle. 


A new process 
2/6 per 


NEW QUICK PRINT PAPER. 
Average Exposure 6 seconds. 


Developed by Gaslight. 
4 pl., 4 pl., 1/- per packet. 


MARION & CO., 22 & 23 SOHO SQUARE, LONDON, ¥. 
CROMPTON & CO., LimitTep, 


ELECTRICAL ENGINEERS, 


THRIPLANDS, 
Laboratory { anne cover, } LONDON, Ww. 








TRAINING INSTITUTIONS supplied with 
any desoription of ELECTRICAL 
PLANT, INSTRUMENTS, 

and APPARATUS. 


Experimental DIRECT and 

ALTERNATING 
CURRENT SETS. 
WRITE FOR 


PRICE 
LISTS, &c. 


£35 
CROMPTON 


(CLASS II.) 
POTENTIOMETER 


As supplied to CENTRAL STATIONS, 
TRAINING INSTITUTIONS, &c., under 
PRIVATE, MUNICIPAL, and GOVERNMENT 


control. 


LIBERAL DISCOUNTS. 
PLEASE ADDRESS ALL INQUIRIES AS ABOVE. 
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BLAKESLEY’S 4. GALLENKAMP & CO., 


WIDE-ANGLE 19 & 21 SUN STREET, FINSBURY SQUARE, 


S E xX bs A N ‘i CHEMICAL AND BACTERIOLOGICAL APPARATUS OF 


For determining Angles up to 180° Joint Patentee EVERY DESCRIPTION. 
without Parallactic error. BM iH Stewaxp.| . JENA GLASS BEAKERS AND FLASKS AT 
mal > REDUCED PRICES. 
| STANDARDIZED BURETTES AND OTHER 
GRADUATED INSTRUMENTS. 
LABORATORY FURNISHERS. 


| LARGE STOCK FOR SUPPLY WHOLESALE & EXPORT. 
| Write for Catalogue of 500 fully illustrated pages; one of 
PRICE | | the most complete L Lists published. 


N £10 10s For Photography, Uns surpassed for fine definition. 
j * 4 


COMPLETE 
Coxe Jexses 


This is a most use- ’ River and Coast Surveys, TAYLOR, TAYLOR, & HOBSON, 


. P Slate Street Works, Leicester; 
ful Instrument for Laying out Railway | and 10 Charing Cross Road, London. 


Explorers, and for Curves, &c. Ask forthe Cooke Booklet. 


bn NE PHCGNIX FIRE OFFICE, 


Dear S1r,—I have found your Blakesley Wide-angle Sextant extremely | 9 LOMBARD ST., E.C., and 57 CHARING CROSS, S. ww. 


useful and reliable in taking observations during my recent trip across | ESTABLISHED 1782. 
Rhodesia. Yours truly, (Signed) Dr. HENRY G. SCHLICHTER. MODERATE RATES. REeOL UTE SECURITY. 


ELECTRIC LIGHTING RULES SUPPLIED. 
J. HH. STEWARD, ~ MBpnat Lose Serrlemenrs. 
406 STRAND, 457 WEST STRAND, ncaa tom - 
7 GRACECHURCH STREET, LONDON. | s LOSSES PAID OVER 223,000,000. ~ 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, ‘7. 


Works: CARLYLE ROAD, CAMBRIDGE. 




















Callendar’s Patent Electric Recorder. 


AN INVALUABLE INSTRUMENT IN A LABORATORY. 


DESCRIPTIVE PAMPHLET SENT POST FREE ON APPLICATION. 





“No Better Food.” 


Dr. ANDREW WILSON, F.R.S.E., &c. 


Fry JS s° Cocoa. 


250 Gold Tnaaks and Diplomas. 
N.B—Just three words are necessary in order to obtain the right Cocoa, 
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WATKINS & DONCASTER, 


NATURALISTS, 


AND MANUFACTURERS OF 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BiRDs. E@@8, AND ALL BRANCHES OF 
NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 


i= Call or send for detailed Catalogue (66 pp.), Post free on 
application. 
N.B.—For Excellence and Superiority of Cabinets and 
Apparatus, references are _ permitt to distinguished 
Patrons, Museums, Colleges, &c. 


A LARGE STOCK OF INSECTS AND BIRDS’ EGGS. 
Birds, Mammals, &c., Preserved fy Be meee y by First-class Workmen 


with true natural surroundings. All ks and Publications on Natura 
istory supplied. 


36 STRAND, LONDON, W.C. 


Five Doors from Charing Cross.) 


ZOOLOGICAL SPECIMENS FOR DISSECTION. 


All tyPes required for Science Courses, perfect condition guaranteed 
The following are some of the chief forms, with prices : 
Scyllium,1od.each ; 8s. doz. | 
Amphioxus, od. each. } 
Astacus, 9d. each. 
Anodon, 9d. each. 
Rana , 6d. each. 

















Sipunculus, 3s. to 4s. doz. 
Echinus (large), ros. doz. 
Cucumaria(large), 1s. 4d. each. 
Apus, 1s. each. 

Nebalia, rs. per tube. 
Gammarus, 1s. per tube. 
Scorpio, 1s. to rs. 6d. each. 
Scolopendra, 15s. 6d. each. 
Aplysia, 8d. to 10d. each. 
Haliotis, 8¢. each. 

Loligo media, rod, each. 
Mya, tod. each. 
Pedicellina, 1s. per tube. 
Salpa, rs. 6d. pertube. 
Ascidia; 8d. each. 

Raia, rs. to 2s. 6d. each. 
Lacerta, rod. each. 


“Noctiluca, rs .3d. per tube. 
Geonsie, 11s 3d. per tube. 

con, rs. 34. per tube. 

Meaetoids? ts. 3d. per tube. 
Aurelia, rod. each. | 
Coryne, ts. per tube. | 
Obelia, rs. per tube, 
Ascaris(large), 8d. cach. 
Cerebratulus, rs. 6d. each. 
Nereis, 6d. each. 

Arenicola, 6d. each. 
Sagitta, rs. per tube. 
REDUCTION ON LARGER QUANTITIES. 


JAMES HORNELL BIOLOGICAL STATION, JERSEY. 
COLLECTIONS TO ILLUSTRATE 


PHYSIOGRAPHY & GEOLOGY 
AS SET FORTH IN THE SCIENCE & ART DIRECTORY. 


12 Rock-forming Minerals and 20 Common : peg in ny 

20 ao eens to illustrate Coal Mining, in Box .. 015 
Metalliferous Mining .. ove oe %§ I 

12 12 Slides of Sections of Igneous Rocks .. o 18 

12 edimentary and Metamorphic "Rocks 0 18 


Catalogues Post Free. 


THOMAS .D.. RUSSELL, Mineralogist, 
78 NEWGATE STREET, LONDON, E.C. 


PHYSIOGRAPHY and GEOLOGY. 


COLLECTIONS & MICROSCOPIC SLIDES, 


As advised by Science and Art Directory, arranged by 


JAMES R. GREGORY & CO., 
Mineralogists, &c., 
To Science and Art Department, British, Indian and Colonial 
Museums, &c. 
NOVELTIBS and RARE GEMS and PRECIOUS 
STONES. 


Mineral Specimens for Museums, and Collectors, and all purposes. 
Roch Specimens and ees Sections of Rocks and Minerals 


order. 
NEW AND VALUABLE M INERAT SPECIMENS CONSTANTLY 
Stores 4 Ofogs : 1 Kelso Place, KENSINGTON, W 


New Caracocugs anv Lists Free. 











ORIENT COMPANY’S PLEASURE CRUISE, 


By their Steamship ZUS/7TANTA (3912 tons register). 
Leaving London, 17th March ; Villefranche (Nice), 28th March. 

For CIVITA VECCHIA (for Rome), KATAKOLO (for Olympia), 
NAUPLIA PIRAUS (for Athens), SMYRNA (for Ephesus), 
CONSTANTINOPLE, MUDANIA, SANTORIN, SUDA BAY (for 
Canea), MALTA, GOLETTA (for Tunis), ALGIERS, GIBRALTAR and 
LISBON. 

Arriving back in London, sth May. 

String Band, Electric Light, Hot and Cold Baths, High-class Cuisine. 


F. GREEN and CO. } Head Offices, 
ANDERSON, ANDERSON, and CO. § Fenchurch Avenue. 

For passage apply to the latter Firm, at 5 Fenchurch Avenue, London, 
E.C. ; or to the West End Branch Office, 16 Cockspur Street, S.W. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amceba, Arcella, Actinosphzrium, 
Vorticella, deonax, 2 H | Floscularia, io, Seatenpeeen, Melicerta, and many 
other Specimens of d Life. Price 1s. per Tube, Post Free. Helix 
pomatia, ome het « ang Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE -UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
or preserved by the best methods :— 


Sycon ; Clava, Obelia; Sértularia ; Actinia, Tealia, ne Co mmmey Alcy- 
onium; Hormiphora (preserved) ; Leptop! ana ; Lineus, Am: Nereis 
Aphrodite, Arenicola, Lanice, Terebella ; Lepas, Balanus, ° <Sacnename, 
Ligia M is, Nebalia, Carcinus ; Patella, Buccinum, Eledone, Pectens, 
pape. SI isia, Pedicellina ; a Asterias, Echinus ; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c. 

For and more detailed lists —_ to 

- Biological Laboratory, Plymouth. 


MINERALOGY. 
SECOND-HAND CABINETS 


Two extremely well made solid Lemeinyer A Cabinets of Forty-two 
Drawers, in three Tiers ; inside measurement of Drawers 179 x 134 X 3. 
The doors have an Open Brass Framework, with Red Silk Backing. 


S. HENSON, 87 REGENT STREET, LONDON, W. 


ESTABLISHED 1861, 


BIRKBECK “BANK 


+ my Lane, London. 


Managers 








THE DIRECTOR. 











m Raitldi 





INVESTED 3 FUNDS _ 
£10,000, 600. 


The BIRKBECK “ALMANACK, with nat “particalars; a free: 
FRANCIS RAVENSCROFT, ae 


THE MOST NUTRITIOUS. 


EPPS’S 


GRATEFUL—COMFORTING. 


COCOA 


BREAKFAST~SUPPER. 








ALBERT EDWARD JAMRACH | 


(Late CHARLES JAMRACH), 
_ _~ - NATURALIST, 
180 ST. GEORGE STREET EAST. 


OPTICAL & SCIENTIFIC INSTRUMENTS. 


s, Cathetometers, Optical 
Benches, &c., & :, eS special purposes: oe structed to Clients’ 
own designs. Price List on application. — 
a. WILSON (formerly Foreman at Messrs. Seasee? Bros.), 
‘56 Crogsland Road, Chalk Farm, London, .N.W. 








Implement§. of Savage. Warfare, Idols, Sacred Masks, Peruvian Pott 
Netsukis China, Lacquers, Gongs, Shells, and other Liros. — 


CONTRACTOR .1O..H.M. ‘GOVERNMENT. 


pr aoe 
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A NEW STEREOSCOPIC BINOCULAR 


FIELD GLASS 


of NEW FORM and CONSTRUCTION. 
(English Patents, Nos. 5639 and 
7942, 1894.) 

Of handy size, with large 
field, brilliant definition, perfect 
achromatism, and very decided 
STEREOSCOPIC effect, and 
which, when once adjusted, are 
always ready for use. 

Prices: £6 to £8. 

For NAVAL MEN and DEERSTALKERS, &c. (we have made 
larger sizes for NIGHT and DAY USE, admitting more light, but 
of somewhat greater weight). Prices: Night, £10; Day, £11. 

Lllustrated Price List free. 


CARL ZEISS, 


29 MARGARET STREET, REGENT STREET, LONDON wW. 


COSSOR xray TuBes seismic 


Osmium - Iridium 
Anodes as 
ACTUAL MAKER, _ 


pplied to J. Mackenzie Davidson 
Esq. 
67 FARRINGDON __—__ Za=a>— 
ROAD, E.C. 
MERCURY PUMPS, — 
_ EXPERIMENTAL AND SCIENTIFIC pe. ‘BLOWINO. 


TO SCIENCE LECTURERS. 
HUGHES’ MOTO-PHOTOSCOPE FOR LIVING PICTURES. 


26 Ri ag oo 

o SHutrer, therefore no Flickering Sur tb Mechanism. 

The Moto-Photo Camera for faking the y mgs Illustrated Lists, 2d 
See Mr. HuGues’ PATENT COMBINATION, OPTICAL LANTERN, 
&c. Miniature Triple Lantern constructed for B. J. MaLpgEn, Esq. ; great 
success. New Oxyhydrogen Microscope. Science Lanterns for’ lass 
Demonstration. Magnificent Results: Docwra: Triple, Prize Medal, 
Highest Award. Supplied to the Royal Polytechnic Instituticn, Dr. H. Grat- 
tan Guinness, Madame Apg.ina Patti, &c., &c. Patent Pamphengos 
Science Lanterns. The Universal Lantern “i -inch Condensers. pp om 
Portrait Combination front Lenses, 18s. », Marsellous value. Science 
Lecture Sets. Novelties. The Lantern ei Lantern 
Outfits in the World. Grandly Illustrated Catalogue ne 180 choice En- 
gravings, 6d. ; Postage, 3¢. List of 300 Lecture +. oa — 
Views, &c., 6d. ; ostage 2d. Pamphlets — Cc ; 
SPECIALIST, Br Brewster House, 82 Mortimer Road. Kingsland. No 














W. G. PYE & CO. 


ST. ANDREW'S STREET, CAMBRIDGE. 
CAMBRIDGE 
ROCKING 


MICROTOME 
WITH 
ORIENTATING 
OBJECT- 
HOLDER and 
PATENT 
CLUTCH, which 


affords easy 


30 





Price £3: 15:0. 


Adjustment in all directions without the aid of Thumb-Screws. 

EMBEDDING BATH for Mounting Specimens with Pans, 
pA ore Gas. Burner Regulator, Stand, and Paraffin com- 

lete TOME and oe ‘ 423: 2 0 

Or mickOTON E and BATH together: ... £5 13 6 

TTING and other MICROTOMES, see List. 

PRICE List oP hyeical and Physiological Apparatus Now Ready. 

Price Sixpence, Post free. 


-C. BAKER'S 


MICROSCOPE 
SLIDE - LENDING DEPARTMENT 
COMMENCES. THIS. MONTH. 
Subseription 21/- for 12 deliveries of 20 Slides 
Post Free both ways, 
Lending Stock includes Diatoms, Foreminifera, &c., 
Botanical, Physiological, Zoological, Entomological, &c. 


244 HIGH HOLBORN, LONDON, W.C. 
HOLLOWAY’S PILLS 
CURE 
Biliousness, Sick Headache, Indigestion, and 

all Internal Complaints. 


CAN BE TAKEN BY THE MOST DELICATE. 
Holloway's Pills and Ointment may be obtained of 














“ OPTIMUS” macaziNE 
TWIN-LENS GAMERA. 


24 Films on Celluloid. 
No Dark Slides. 


FULL-SIZED Facsimue VIEW 
DURING EXPOSURE. 


Films changed by turning a 
~ button. 
g~ Films do not require 

Notching or Cutting. 
Rack and Pinion for exact ad- 
justment of focus, so ensuring 

sharply-defined pictures. 
Price, with Pair of Rapid Rec- 


tilinear Lenses and Roller Blind | 


Shutter, £15 15s. 


PERKEN, SON & RAYMENT, 


99 HATTON GARDEN, 
HOLBORN CIRCUS, 


all Medicine Vendors. 
PLATE 


“OPTIMUS” KOPIT "Stud" CAMERA, (Roses ) 
And THREE DOUBLE DARK SLIDES. £5 5s. Complete. 


This Camera is so small 
it. may_be carried in the 
pocket.. In use it may 
|  °% held in the hand or 
attached to Tripod for 
either horizontal or ver- 
tical pictures. It pos- 
sesses the following @d- 
vantages, viz.:—Rack and 
Pinion Focussing Adjust- 
ment ; Rising and Fall- 
ing Front; Roller Blind 
(Time and ‘Instantaneous) 
Shutter; Automatic Hood 
attached to Ground Glass, 
rendering focus cloth un- 
necessar best- workmanship ; well- seasoned Mahogany covered with 
durable black leather. “OPTIMUS” EXTRA RAPID EURYSCOPE, 

| £/6, in aluminium mount, fitred with Iris “wea 


LONDON. OPTIMUS. 


Dimensions 


ah x 43 X 5 
when closed-~ : ‘ 


inches. 





NOTICE.—Advertisements and business letters for N ATURE should be » addressed to | to the Publishers ; Editorial 
communications to the Editor. The telegraphic address of NATURE is“ PHusts,” LONDON. 


SUBSCRIPTIONS TO “NATURE.” 
+s & 


5. 
1 8 
. om 
°o 7 
I 10 
oO 15. 
° 
Orders 


To: aLu PLaces ABROAD : _ 
Yearly. . 
Half-yearly 


Cheques and Money ft 
ly OFFICE: _ ST, MARTIN’S STREET, LONDON, 


CHARGES FOR ADVERTISEMENTS. 
5s. @. 

*Three Lines in Column ee 
Per Line after . 090 
One Eighth Page, or Quarter Column . 0 18 
Quarter Page, or Half aColumn . . . I 15 
Half a Page, or a Column 3 5 
Whole Page . 

* The first line being in heavy type is dintia for as Be Lines. 
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THe  N. & G.” CAMERAS JAS. J. HICKS, 
ano KINEMATOGRAPHS 8.9 & 10 HATTON GARDEN, LONDON, 


SCIENTIFIC INSTRUMENT MAKER 


FOR SCIENTIFIC | ~~ 
WAR OFFICE, INDIA OFFICE, 


WORK. ADMIRALTY, &c., 


IS SOLE MAKER 





High-class Instruments of best | Z 5 ae cae 
workmanship. Used by the |" ; Bas petinh ~ NEW PATENT 
Leading Experts at Ilome and | Y Vises x “WATKIN” 
Abroad. ot |. Fz —_ MOUNTAIN 

conmnabiieetsaeatts f ANEROID 
/ \ BAROMETER. 
COMP LETE F ’ ) The Barometer that 
J all the World has beer 
' waiting for, and the 
PHOTOGRAPHIC \ only Aneroid that wil! 
\ , give a reading at top 


OUTFITS \ and bottom of a moun- 

\ uy tain ~ ay changing 

Hl i 2 its index error. Tra- 
Supplied for Scien- OS. es vellers and Surveyors 
ific E ditions A Ss KS will now be able to 
tific Expedition On So , accertain corwest alti- 
. +. ET 2 tudes owing to the mar- 

or Special Investi ae + wieue accuracy of this 
ations. = Instrument, which is 

8 ——— described at length by 

Mr. WuympPeRr, the distinguished Alpine climber, inthe ‘* Times.” of Dec. 17, 
1898. In 44 readings taken at Geneva, the mean error ascertained by com- 
Catalogues and parison with the Mercurial Barometer was almost o’o of an inch. He says : 

a “* Extraordinary results may be obtained from Watkin’s Mountain Aneroid 

Estimates free o in observations made for altitude, and in determining differences of level.” 

application. “It is beyond doubt a wonderful instrument,” &c. (Press). 

(When writing; please refer to Natore.) _ It is made in Aluminium for lightness, in either 3-inch or 4}- 

inch sizes, with Sling Leather Case, and supplied at the follow- 

ing prices:—Scale to 5000 feet, £5 5g, To 10,000 feet, 


NEWMAN & GUARDIA, Ltd., 2a ci ee ee ae Teekomeee Seca in 
the rotation in which they are received. 


00% SR Mhatiestury Svenne, Lenin. __Fuull particulars on application, — 
OPPOSITE THE BRITISH MUSEUM. 


THACKERAY HOTEL 
GREAT RUSSELL STREET, LONDON. 


THIS newly-erected and commodious Hotel will, it is believed, meet the requirements of those who desire all the conveniences 
nd advantages of the larger modern licensed hotels at moderate charges. Passenger Lift. Electric Light in all Rooms. Bath-rooms 
on every Floor. Spacious Dining, Drawing, Writing, Reading, and Smoking Rooms. All Floors Fireproof. Perfect Sanitation. 
Night Porter. Telephone. Bedrooms from 2s. 6d. to 4s. 6d. per night. Full Tariff and Testimonials on application. 
Telegraphic Address: ‘‘ THACKERAY, LONDON.” Proprietor—J. TRUSLOVE. 


Also, amalgamated with, and under the same management, 


THACHER AY HOUSE 


(TEMPERANCE HOTEL), 
MONTAGUE STREET, RUSSELL SQUARE. 


Tus Hotel, which has been carne? on so successfully for the last 13 years, adjoins the British Museum, and is exception- 


ally quiet. Bedrooms from 2s. to 3s. 6d. per night. Full Tariff and Testimonials on application. 
Telegraphic Address: ‘‘ TRUSLOVE, LONDON.” 


THE SCIENTIFIC MAN'S, NATURALIST'S, AND TRAVELLER'S CAMERA 
Stereoscopic Company’s BINOCULAR, 


Because when ready to take 12 Pictures it weighs 19 ounces only. 


It is used like a Field Glass. Takes instantaneous and time exposures. Gives Pictures 7 in. by 5 in. 
when used with the simple printing and enlarging —— Price £5 5s. only. Complete with enlarging 
apparatus, £10 10s. FREE Lessons to Purchasers. a 
From R. BOWDLER SHARPE, Esq., LL.D., Assistant Keeper, Zoological Department, British Museum. 

** March 4, 1898. 

‘* I have received the remainder of the proofs of my photographs, and I must say that I am delighted with 
them. I consider it one of the best day’s work I ever did when I bought one of your ‘ Binocular’ Cameras. 
The ease with which it is worked, and the excellent results obtained, make it a most pleasurable accompani- 
ment of a summer's outing, and, in my case, go per cent. of my Norway photographs have come out beauti- 
fully, while even the small remainder cannot be considered failures. I think this is a grand result, when you 
remember that I had little or no experience of photography, and had only time for an hour's instruction in 

ur rooms the day before I sailed, and, further, that I had to make my own dark rooms in Norway in the 
best way I could. -I am looking forward to having much pleasure this summer from the faithful ‘ Binocular,’ 
and I have recommended it to all my friends.” 


THE STEREOSCOPIC COMPANY, ; 
106 and 108 REGENT STREET, W., and 54 CHEAPSIDE, E.c. CATALOGUES FREE. 
MACMILLAN 


Printed by Ricuarp Cray AnD Sons, Limrrep; at 7 & 8Bread Street Hill, Queen Victoria Street, in the City of Laagen, and published 
AKD ce, Limrrgp, at St. Martin’s Street, London, W.C., and THE MACMILLAN Company, 66 Fifth Avenue, New York.—ZHuRsDAY, March 2, 1899 
































—=— == 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 
‘* To the solid ground 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH. 
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NEWTON & cCo., | 


SCIENTIFIC INSTRUMENT 
MAKERS 
TO HER MAJESTY THE 
QUEEN 
AND THE GOVERNMEN'T 


PurILosopuicat Instrvu- 


(All Rights are Reserved. 


- BROWNING’S PLATYSCOPIC LENS. 
With Larger Angles, Increased Field, and Improved Definition 








MENT MAKERS BY SPECIAL | 


APPOINT TO THE 
Royat INsTITUTION OF 
‘ GreAT Britain. 


of every descrip- 
tion of OPTICAL and 
PHYSICAL APPARA- 
TUS of the highest class, 
for Colleges, Institutions, 
&e. 


Makers 


Catalogue of 
OPTICAL LANTERNS, 
" PROJECTION APPARA- 
TUS, and SLIDES, 6d. 

WIMSHURST ELECTRICAL MACHINES. 

Best Quality, 12 in., 70s. ; 15 in., £5 10s. 3 18 in., £6 10s. Maultiple-Plate 
Machines, £20 to £150. As made for the Science and Art Depart- 
ment, and the Universities of Oxford, Cambridge, London, Sydney, 
N.S.W., McGill, Montreal, &c. 


3 FLEET STREET, TEMPLE BAR, LONDON, E.C. 


BEC K’s 
NEW 


MICROSCOPE 


THE 


“BRITISH STUDENTS.” 


Microscope Stand No. 55, as 
figured, with Iris Diaphragm, 
One Bye-piece; Double Nose- 
piece, Two Object-glasses, 2/3” 
and 1/6’, adjusted to be in 
about focus, and the whole 
packed in polished Mahogany 


Case, 
£6:8:.6 


R. & J. BECK, Lta., 
68 CORNHILL, LONDON, E.C. 


Engraved Real Size. 
AN ACHROMATIC COMBINATION, 
| COMBINING THE DEFINITION OF A MICROSCOPE WITH THE 
PORTABILITY OF A POCKET LENS. 

** If you carry a small Platyscopic Pocket Lens (which every observer of 
| Nature ought to do).”—GranT ALLEN in Knowledge. 
| The Platyscopic Lens is invaluable to botanists, mineralogists, or ento- 
mologists, as it focuses about three times as far from the object as the 
| Coddington Lenses. This allows opaque objects to be examined easily. 
| The Platyscopic Lens is made of four degrees of power, magnifying 
| respectively 10, 15, 20, and 30 diams. ; the lowest power, having the largest 
| field, is the best adapted for general use. 
| The Lenses are set in Ebonite Cells, and mounted in Tortoiseshell Frames. 
| Price of the Platyscopic Lens, mounted in Tortoiseshell, magnifying either 

10, 15, 20, or 30 diameters, each power, 158. 
In nickelised German Silver, each power, 178. 6d. 

Illustrated Description sent free. 
| 


JOHN BROWNING, 63 STRAND. LONDON, W.C. 





_ SPECTACLES 
ELECTRIC LIGHT, INCANDESCENT GAS, 


NEGRETTI & ZAMBRA’S 
THERMOSCOPIC LENSES 


Protect the Eyes from Glare, and 
RENDER THE LIGHT SOFT AND COOL. 
Lliustrated Price Lists of Optical and Meteorological Instruments 
Free by Post to all parts of the World. 


NEGRETTI ano ZAMBRA, 
SCIENTIFIC INSTRUMENT MAKERS to THE QUEEN, 
38 HOLBORN VIADUCT, E.C. 


BRANCHES : 46 CORNHILL; 122 REGENT STREET. 
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UNIVERSITY OF LONDON. 


NOTICE IS HEREBY GIVEN, that on WEDNESDAY, 26th of 
APRIL next, the Senate will pro eed to elect Examiners in the ‘following 
Departments for the year commencing July 1, 1890 : 


E. raminerships. Salaries. 


(-ach.) 
& 


Present Examiners. 
ARTS AND SCIENCE. 
P. Postgate, Litt. D. 


M.A., 


Two in Latin 


120 { Prof. J. 
tv acant. 

; 1G: - Marindin, Esq., M.A. 

= Prof. R. z. Tyrrell, Litt. D., 

,} Prof. J. W. Hales, M.A. 

” \ Vacant. 

1S. R. Gardiner, Esq., D.C.L. 

Prof. F. York Powell, "7 A. 

James Boielle, Esq., B. 

Vacant. 

E. L. Milner-Barry, Esq., M | 

A. W. Schiiddekopf, Ph. D., 


Two in Greek ‘ . 
7 : = D.C.L. 
Two in the English Language ) 

and Literature 


Twoin History .. . 100 


Two in the French artes ’ 
and Literature ... j 

Two in the German Language , 
and Literature... J 

Two in the Hebrew Text of the 
Old Testament, the Greek 
Text of the New Testament, {| 4s e. &. 
the Evidences of the C a tJ. 


\ 
130 | 
/ 
\ 


Burney, M.A. 
F. Stenning, Esq., M.A. 
Religion, and Scripture His 
tory... 
Two in 
Science 


a Prof. S. Alexander, 

” | Vacant. 

< J Prof. c.. ¥. Bastable, M.A, 

“a Prof. w.A.&. Hewins, M.A, 

James Sully, M.A., LL.D. 
25. Vacant. 
E. W. Hobson, Esq., Sc.D., M.A., 
Irs 


M.A, 


12¢ 


Mental ‘and eh 


Two in Political Economy 


Two in The Art, Theory, and } 
History of Teaching J 
and } 20% 


Two in Mathematics 
Natural Philosophy Joseph L armor, Esq., D.Sc, M.A. 
VERS 


Prof. Gc. Ff. FitzGerald, M.A., 
F.R.S. 


Two in Experimental Philosophy 210; | Prof. Silvanus Thompson, D.Sc., 
B.A,, a 

{ Prof. Ph.D., 

Two in Chemistry ... ace +s 240 LL.D. 

Vacant. 

Prof. F. W. Oliver, M.A., 

rx I: W. H. Trail, 


‘William leaned 
, F.R.S 


D.Sc. 


Two in Botany and Hi A.M., M_D., 


Physiology 

oo) F: Ge wbeddard, Esq., M.A., F.R.S. 

1 Prof. G. > Howes, LL. D., F.R S. 

| Prof. T. G. Bonney, Sc.D. ; aan 
-R.S 


Two in Comparative Anatomy )\ 
and Zoology a J 


Two in Geology 


and Physical | 
Geography ; 


ed Charles Lapworth, LL.D., 


Laws 


Two in Jurisprudence, Roman \ ay 
Law, Principles of Legisla- } 1 
tion, and International Law -< 
Two in Equity and Real and | ,) E. J. Elgood, Esq., B.C.L., M.A. 
Personal Property > T. Cyprian Williams, Esg., LL.B. 
Two in Common Law and Law Hugh Fraser, Esq., M.A., LL.D. 

and Principles of Evidence } Vacant. 
Two in Constitutional History , _ 4S. H. Leonard, Esq., 
of England : > \ Prof. 


. B. Moyle, Esq., 


facant. 


D.C L. 


50 


M.A., 
F. C. Montague, M.A. 


B.C.L. 


MEDICINE. 


j W. H. Allchin, Esq., M.D. 
of Frederick Taylor, Esq., M.D. 
a William Anderson, Esq., F.R.C.S. 

W. Watson (paren, Esq., M.B. 
g. C.M., F.R.C.S 

,) Prof. CG. D. Thane. 
© \ Prof. A. H. Young, M.B. 

os J. G. McKendrick, 


Two in Medicine 
Two in Surgery 


Two in Anatomy 


M.D., 
Two in Physiology Ps ese 1404 RLS. 
Leni E. A. Schiifer, LL.D., F.R.S. 
eo ee : { ome Horrocks, Esq.. M.D. 
Medicine 195 } Vacant. 
Two in Materia Medica and ,{ D. J. Leech, Esq., M.D. 
Pharmaceutical Chemistry } 10°) Sidney Phillips, Esq., M.D. 
fo}? Prof. J. Dixon Mann, M.D. 
Thomas Stevenson, Esq., M.D. 
Arthur Newsbolme, Esq., M.D. 
3° _ Edward Seaton, Esq., M. D. 
_ § Prof. S. Alexander, M.A. 
° \ T. Claye Shaw, Esq., M.D., B.A. 


Two in Obstetric 


Two in Forensic Medicine 
Two in State Medicine 


Two in Mental Physiology 


Music. 


C. H. Lloyd, Esq., Mus.Doc. 


Two in Music = = * 5°\Sir Walter Parratt, Mus. Doc. 


The Examiners abcve named are re-eligible, and intend to offer them- 
elves for re-election. 


Candidates must serd in their names to the Registrar, with any attestation 
of their qualifications they may think desirable, on or before TUESDAY, 
MARCH 28, (It is particularly desired by the Senate that no application 
of any kind be made to its individual Members. ) 


University of London, 
Buslington Gardens, W., 
March 1, 1899. 


By order of the Senate, 
F. VICTOR DICKINS, M.B., B.Sc., 
Registrar. 





[Marcu 9, 1899 


BIRKBECK INSTITUTION, 


Breams Buildings, Chancery Lane, E.C. 





G. ARMITAGE-SMITH, M.A. 


DAY AND EVENING CLASSES. 


UNIVERSITY OF LONDON.—Complete Day Courses for all th: 
examinations in Science, and Complete Evening Courses for all the 

Examinations for the Science, Arts, and Law Degrees. 

SCIENCE CLASSES in every Branch, with Practical Work. 
equippec Laboratories for Chemistry, Physics, Biology, 
Geology, Mineralogy, and Metallurgy. 

CONJOINT BOARD : Lectures and Practical Work in Chemistry, Physics, 
Biology, and Practical Pharmacy. NEW TERM for Conjoint Board 
and Inter. M.B. Examinations has just commenced. 


PRINCIPAL ? 


Wel 
Botany 


Prospectus, Calendar (6d.), and Fs yllabuses of Classes on application to the 
ecre sary. 


THE ROYAL COLLEGE OF > 
PHYSICIANS OF LONDON AND THE 
ROYAL COLLEGE OF SURGEONS 
OF ENGLAND. 

CONJOINT LABORATORIES. 

Notice is hereby given that the Appointment of Director of the Conjoint 
Laboratories will shortly be vacant. Candidates for the Appointment ar: 
now invited to transmit to the Secretary, on or before Wednesday, Marc 
15th. their applications, accompanied by a statement of their qualificatio 
for the post. 

Particulars relating to the Salary and to the duties of the Appointment, 
may be obtained on yw ng to the SECRETARY, Examination Hall, 
Victoria Embankment, ——, mn; = 

EDERIC G, 


HALLETT, Secretary. 
March rst, 1899. 


UNIVERSITY OF EDINBURGH. 
CHAIR OF PHYSIOLOGY. 


The Curators of Patronage of the University of Edinburgh will, on a 
date to be afterwards fixed, proceed to the election of a PROFESSOR of 
PHYSIOLOGY in room of the late Prof. RUTHERFORD. 

Each Candidate for the Chair is requested to lodge with the eeoioeed, , 
not [later than Saturday, PMay 20 next, Eight copies of his Applicatio 
and Eight copies of any Testimonials which he may desire to submit. O 
copy of the Application should be signed. 


R. HERBERT JOHNSTON, W.S., Secretary 
66 Frederick Street, Edinburgh, March 6, 1899. 


THE YORKSHIRE COLLEGE, LEEDS. 


DEPARTMENT OF AGRICULTURE. 

An ASSISTANT-LECTURER and DEMONSTRATOR is required 
in this Department. A leading part of his duties will be to assist in th: 
carrying out of Field Experiments under the direction of the Profess 
Salary to commence at £150 a year. The position is one which may gr 
in importance as the Assistant gains experience in lecturing to classes i 
the College, and to farmers in the County. Applications, addressed to t! 
Secretary of the Yorkshire College, Leeds, will be received up ' 
March 13. They should be accompanied by copies of testimonials, whi 
should be specific as to the Candidate's scientific and practical training. 
Further particulars may be obtained from the SECRETARY. 


THE YORKSHIRE COLLEGE, LEEDS. 
DEPARTMENT OF LEATHER INDUSTRIES. 
Applications will be received up to March 16 for the appointment 
ASSISTANT-LECTURER and DEMONSTRATOR in LEATHE! 
INDUSTRIES. A sound training in Chemistry is essential ; technical 
knowledge, although desirable, is not indlspensable. Salary to commence 
at £150a year, Further particulars may be obtained from the SECRETA! 

of the College. 


~ BRUNTS TECHNICAL SCHOOL, 
MANSFIELD. 


An ASSISTANT MASTER is Wanted in the above School of Science, 
to teach Woodwork and able to assist in the Chemical or Physical Labor 
atory. Salary, £90 to £100 per Annum. 

Apply, giving qualification, age, experience and references, to 


C. E. STACEY, B.A , B.Sc. 


COACHING. 
CHEMISTRY, PHYSICS, BIOLOGY. 


All Examinations—Conjoint Board, University of London, D. P. H., &c., 
Theoretical and Practical. Small Classes or Private Tuition. Well-fitted 
Laboratories. Practical Forensic Medicine.—‘‘R. C.,"" 9 Heathcot 
Street, Gray’ s Inn Road, London, w.c. 

















For other Advertisements of the foregoing character, 
see page clii. 
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ONLY A FORTNIGHT MORE! 


A QUARTER OF A 


MILLION VOLUMES, 


AND EVERY VOLUME A TREASURE, 





Last Weeks of the Most Important Sale 


In the HISTORY OF PUBLISHING. 





On the 23rd of last March, THE TIMES Reprint of the 
ENCYCLOPAZDIA BRITANNICA (Ninth Edition) was first 
offered to the public. Since that time more than ten thousand 
contes of the work —more than 250,000 folio volumes— have been 
delivered to purchasers in the United Kingdom, in addition to 
the considerable number of copies sent to the Continent, to 
India, and South Africa. 

In accordance with the arrangements made by THE TIMES 
and by Messrs. A. & C. Black, the publishers of the ENCYCLO- 
PZDIA BRITANNICA, the sale of THE TIMES Reprint under 
existing conditions will be discontinued on the 23rd March, 
one year from the beginniog of the sale in Great Britain. No 
provision has as yet been ace in regard to the future sale of 
the ENCYCLOPZAZDIA BRITANNICA; but it may be well, in this 
connection, to anticipate one or two queries which may 
naturally present themselves to the reader's mind. 

1.—The ninth edition of the ENCYCLOPEDIA BRITANNICA 
will not be replaced by a tenth edition for many years to 
come. No steps have as yet been taken toward the pre- 
paration of a tenth edition. and the purchaser of the present 
eaition need have no fear that he will soon see it surpassed or 
displaced. It is a book that one may buy for the use of the 
rising generation. The child who is learning to read this 
year—who cons, grave-¢yed, the mysterious abbreviations 
on the backs of the volumes: A—ANA. ANA—ATH.., 
ATH—BOL. and on to URA—ZYT.—will begin to read the 
articles which deal with birds and beasts and balloons and 
diving-bells, before he goes to school. And as he rubs his 
way through his school life, using the volumes more and 
more each year. and in course of time goes, perhaps, to a 
University or technical college. he will find no library of 
reference that will take the place of this same ninth edition 
of the ENCYCLOPEDIA BRITANNICA. . 

2. The announcement that the present sale of THE TIMES 
Reprint of the Ninth Edition of the ENCYCLOPZDIA 
BRITANNICA is about to be discontinued does not. of course, 
imply that the ENCYCLOPEDIA BRITANNICA will be out of 
print for years to come—that it will become a collector's 
rarity. It has never been out of print—or never for more 
than a very brief period--since the first edition appeared in 
1771. It wilinall human probability be sold, in one form or 
another, as long as the English language is used, as long as 


the race survives; perhaps, a hundred years hence in a 
a hundred volumes instead of twenty-five. 

38. The sale of THE TIMES Reprint at the present prices 
will certainly be discontinued on March 23rd. The original 
catalogue price of the work, £37 in the cloth binding, as 
against £16 the present price, was not an inordinate price for 
the twenty-five volumes ; and it is the natural desire of the 
publishers that a more or less gradual return to the higher 
price should be effected. No definite statement can yet be 
made as to the future sale of the work, but it is certain that 
any belated purchaser who desires to secure the ENCYCLO- 
ay BRITANNICA after March will be unable to secure it 

or £18. 

The situation is briefly this :— 

It is useless to wait for the tenth edition. The ninth 
edition, if it is purch ay, will have yielded, year 
after year, a handsome return upon the investment of £16, 
before there is any possibility of a tenth edition. 

It is useless to wait for a lower price. The ENCYCLO- 
PZXDIA BRITANNICA will cost more, not less, than now after 
March 23. 

It may seem a waste of space to say so much about the 
advantageous nature of the present offer, about the bargain as 
distinguished from the merits of the ENCYCLOPEDIA BRIT- 
ANNICA itself, when the latter topic suggests so muny interesting 
thoughts, and leads to a consideration of so many delightful 
passages in the book. But it is. after all, the bargain that is at 
once a novelty and a matter of the hour. The book was a great 
book ten years ago, when the ninth edition was first completed, 
and it would be as great a work if it were sold for £37 to- 
morrow. For more than a hundred and twenty years the 
oublic have been accustomed to think of it as an authoritative 

ok. The bargain, however, has not \ et made itself known to 
everybody. Only the other day a secondhand copy of the 
ninth edition was sold at auction for £21, more than the price of 
THE TIMEs Reprint in half morocco binding. 

In the public mind there exists an impression, which years of 
advertising could hardly eradicate, that the ENCYCLOPAEDIA is 
a costly work ; that unless a man can afford to draw a cheque 
for 7 or fifty pounds he had better not think of buying it. 

o 





The following table of prices shows, on the other hand, what 
one guimea will do. 








TEMPORARY PRICES FOR THE 


2S VOLUMES. 


OS Sufficient provision will be made for the filling of Orders promptly posted, either from the United King lom or the Colonies ; but licants who hesitate 
. may find that the offer has been withdrawn, or the prices increased, withuu. further notice. ” 


CASH PAYMENT. 
CLOTH PIEDING. Ge [rhe Publishers’ price was £37], AND WITH 
HALF -MOROGOO £23 (the Publishers’ price was £45], AND WITH 
FULL Ee BOOKCASE $23... Edges, a sumptuous binding fitted for 
, . a 4 " . (i 
the richest cotleet ons (the Publishers’ price was £65), AND WITH 
HE BOOKCASE, £3 


[The Cloth binding sold fur £16 is of the same quality as that sold by the 
publishers at , and is as strong as a cloth binding can be. But it can be 
recommended only to purchasers who feel obliged to take the Excyoto- 
PZDIA BRITANNICA in that form or not atall. The size and weight of the 
volumes, and the permanent value of the work, alike call for a solid Half 
Morocco binding ; and if the price of the Full Morocco is within the pur- 
chaser’s means, it makes a splendid addition to the equipment of a 
tandsome house.) 





MONTHLY PAYMENTS, 
(ONE GUINEA to be sent with Order ; nothing more to be paid until the 2% 
volumes ave b-en delivered, all at one time, to the purchaser. 
CLOTH BINDING, 16 Monthly Payments of ONE GUINEA each, or 
With Bookcase 19 Monthly Payments of ONE GUINEA «ach. 
HALF MOROCCO BINDING (which we recommend), 20 Monthly Pay- 
ments of ONE GUINEA each, or with the Bookcase, 23 Monthly 
pArmonts of ONE GUINEA each. 
FULL MOROCCO BINDING (the very best binding), 27 Monthly Payments 
A om. or with the Bookcase, 30 Monthly Paymeuts 
eac 


_ NOTK.—If the Purchaser sends a cheque for the full amount at the cash 
price shown above, he will effect a saving of One Shilling in the Guinea, and 
no Order Form need be used. Ali Cheques should be drawn to Order of 
H. E. Hooper. The Form which follows is for the use of purchasers who 
prefer to make monthly payments. 





MONTHLY PAYMENTS.—Oxper Form. 


All Cheques should be drawn to Order of H. E. HOOPER. 


THE Mayacsn, “Tux Times,” PRinTinc House Square, Lonpoy, E.C. 


I enclose One Guinea. Please send me The Times Reprint of the ENCYCLOP&DIA BRITANNICA 
wth Edition), bound in 


Date. 1899, 





Halt 
Full Morocco, price 27 guineas, 


{State price 16 guineas, in ke 


‘ike out 
orocco, price 20 guineas, > two of ine balance 


these lines 


of which sum I agree to pay you, or anyone you appoint, at the rate of one guinea a month ; my next payment upon delivery of the complete 25 volumes,and 
uy Succeeding payments on the correspunding diy of each month following. Until such payments are complete I engage that the volumes, not being my 
property,’shall not be disposed of by sale or otherwise. I further agree that if, owing to unforeseen circumstances, of which you shall be the judge, the 
Volumes cannot be delivered, the return of the deposit of One Guinea to me shall cancel this acreement. 





Please also send a Revolving Bookcase, for which I agree to make three further monthly payments of One Guinea eee ant out iy Bookcase 
not desired, 


payments for the book are completed. 
[Signed] 








“ [Address] 


NA2%% 





Please address the pack: to 


If books are to be delivered beyond London postal district, the purchaser should add here } 


the name of the railway company or shipping 
Beyond the London postal dletrict, enatthee will be at subscriber's cost. 


ent in London to whom delivery is to be made. 
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WANTED, an ANALYTICAL CHEMIST 


of exceptionally high and proved ability and accuracy, with goéd experi- 
ence in testing Medical Chemicals, to take the position of Chief 
Analyst at the Works of a leading London Firm of Manufacturing 
Chemists. A gentleman who has taken University Degrees preferred. 
—Address, stating age, qualifications, and experience, to “ Analyst,”’ 


clo Messrs. MARKBY, STEWART, & Co., 57 Coleman Street, London, 
u.C. 





RESEARCH. 
CHEMISTRY anv PHYSICS. 

Well-fitted LABORATORIES can be used for Research at any hour 
convenient to Workers. Dark Room for Photographic and other Work. 
weno for making Apparatus. _ Electric ains for Experiments.— 
“T., eathcote Street, Gray’ s Inn Road. W.C. 


BOTANY B.Sc. and Inter. Sc. Hons. _ 
A Special Course starts next month. For full particulars apply to R. C. 
B. Kern, B.A., Carlyon College, 55 Chancery Lane. (Classes for all 
London University Examinations. ) 


PARTNER WANTED in a SCIENTIFIC 
MANUFACTURING BUSINESS, with £3000 to £5000. Would 
suit Scientific Man or Son; exceptional opening ; Capital wanted to 
enlarge the Business and carry out the Orders in hand, and to enable 
the increasing demand to be met. Profits very large. —Address 
“ ScreNTIFIC,” care of NaTuRE Office. 


Sales by Zluction. 


MONDAY NEXT. 
A COLLECTION OF EXOTIC LEPIDOPTERA AND OTHER 
NATURAL HISTORY SPECIMENS. 
MR. J. C. STEVENS will Sell the above 
by Auction at his Great Rooms, 38 King Street, Covent’ Garden, as 
above, at 12.30 precisely. 

On view Saturday prior 10-4, and Morning of Sale, and Catalogues had. 
MONDAY, TUESDAY, WEDNESDAY, MARCH 20, 21, 22. 
FIRST PORTION OF THE REMAINING COLLECTIONS OF 

THE KEW BEE ART SOCIETY, THE KEW BEE LITERARY 
SOCIETY, AND THE EMPIRE ANTIQUARIAN SOCIETY. 
MR. J. C. STEVENS will Sell the above 
by Auction at his Great Rooms, 38 King Street, Covent Garden, as 
above, at 12.30 precisely each day. 
On view Saturday prior 10-4, and Mornings of Sale. 
preparation. 


Catalogue in 
MONDAY AND TUESDAY, MARCH 27 & 28. 
IMPORTANT SALE OF COLEOPTERA AND OTHER INSECTS. 
MR. J. C. STEVENS will Sell by Auction 


at his Great Rooms, 38 King Street, Covent Garden, as above, at half- 
past 12 o'clock each day, the valuable Collections of Coleoptera and 
other Orders of Insects formed by the late Mr. SrerpHEN Barton 
during the last fifty years, together with the Cabinets, Books, Store 


Boxes, &c. 
On view Saturday prior 10-4, and Mornings of Sale. 
preparation. 


‘BREWSTER, SMITH, & CO., _ 


6 CROSS STREET, FINSBURY PAVEMENT, E.C. 
MANUFACTURERS AND IMPORTERS OF 


CHEMICAL AND SCIENTIFIC APPARATUS 
PURE CHEMICALS. 


Apparatus for School and Trade purposes. 


Catalogue in 








Finest Bohemian and Jena Hard Glass, also Cheap German 
Glass Goods, graduated and verified Burettes, Pipettes, and 
air Measures, Balances, Metric Weights, either separately or 

ets. 


Our New Test Tube Stands (Patent applied for) will hold any size Test 
Tubes, from 4 to 1} inch diameter. A great advantage over the ordinary 
Stands in use, which only have }-inch holes. 


lilustrated Price List of Chemical Apparatus,‘ wherein New Apparatus 
will be Sound described, Post Free. 


MONTHLY 


THE ENTOMOLOGISTS’ 
MAGAZINE. 
Price Sixpence, Monthly. 
Edited by C. G. reg? G. C. Cuampion, F.Z.S., J. W. DouGtas, 
W. W. Fow ter, M.A., F.L.S., R. McLacutan, F.R. S., E. SaunDERs, 
-.LS., and 
Lorp Wa sinGuaM, M.A., LL.D., F.R.S. 

This Magazine, commenced in 1864, contains cundend articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles 

Subscription—Six Shillings per Annum, post free. 

London: GURNEY & JACKSON (Mr. Van Voorst’s Successors), 
1 Paternoster Row. 





W. G. PYE & CO. 
' Physical & Physiological Instrument Makers, 


30 ST. ANDREW’S STREET, CAMBRIDGE. 


STUDENTS’ WHEATSTONE 
BRIDGE BOX. 


Aggregate ..12,220 ohms 
to I in 500. 


Platinoid Wire. 
Price £9 10s., as illustrated. Smaller Boxes, from £3. 


IMPROVED REFLECTING GALVANOMETER, 


for use with above, any resistance to 2000 ohms, &3. 
Galvanometer Shunts, Galvanometer Lamps and Scales, 
Keys, Single Coils, Batteries, &c. 

Reliable Apparatus at low prices for teaching Mechanics 
Hydrostatics, Heat, Optics, Magnetism and Electricity, as 
supplied to many of the leading Technical Institutes and 
Organised Science Schools. 


__ Physical and Physiological List—Sixpence, Post free. 


Guaranteed 





FREDK. JACKSON & Co. 


(Late MOTTERSHEAD & CO.), 


14 CROSS STREET, MANCHESTER, 


Goods Entrance: 10 Half-Moon Street 


LABORATORY FURNISHERS, 
CHEMICAL AND. PHYSICAL 
APPARATUS 


Of every Description. 
Fine Chemicals, Volumetric Solutions, 
Plain and Stoppered Bottles, 


AND EVERY LABORATORY REQUIREMENT. 


Illustrated Oatalogue of Apparatus, with Price 
of Chemicals, free on application. 


Telegraphic Address—“‘ APPARATUS, MANCHESTER.” 
Telephone Number—2038. 


(By Leading 
Makers). 





Apparatus for estimation of sulphur in spent oxide. 


SECOND-HAN 


MICROSC 
ROSCOPES.. by SWIFT, complete, £12 1os. 
PHYSIOLOGICAL, by WATSON. complete, £8 ros. 
SsonrEe by BECK, complete, £6 10s. 


TELESCOP 
Pd SCORES com lete, £65. Splendid bargain. 
3h” EQUATORIAL, 600 OKE, Miniature Model, £20. 


And many others in Stock. Lists on application. 


CLARKSON & CO., 28 Bartlett's Buildings, Holborn Circus, E.¢. 


COSS(R XRAY TuBes sansa 


Osmium - Iridium 
Anodes as supplied to J. Mackenzie Davidson 

ACTUAL MAKER, 
67 FARRINGDON 


Esq. 
—__ ZS 
ROAD, E.C. ae 
MERCURY PUMPS, 


EXPERIMENTAL AND SCIENTIFIC GLASS - "BLOWING. 


OPTICAL & SCIENTIFIC INSTRUMENTS. 


Spectrometers, ‘oscopes, Optica! 
Benches, ae &c. _ oo for vee = rca constructed | to Cents 
WF desig Price List on a, 

WILSON (formerly conn at Messrs. ELLIOTT BRoS.), 
56 Crogsland Road, Chalk Farm, London, N.W. 
CONTRACTOR TO H.M. GOVERNMENT. 
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Just PUBLISHED. 
THE 


STRUCTURE & CLASSIFICATION OF BIRDS. 


By FRANK E. BEDDARD, M.A., F.R.S. 
Prosector and Vice-Secretary of the Zoological Society of London. 


With 252 Illustrations. 8vo, price 21s. net. 


“ As an excellent compendium of the present state of our knowledge of 
bird anatomy, Mr. Beddard’s work may be heartily commended.” —Nature. 
“Those who have occasion to use this book most will learn soonest to find 


out its sterling value, and such will best appreciate the fairness of our | 


remarks.” —Natural Science. 


“We strongly recommend library committees and others who control the | 


| THE 


choice of books for students to at once obtain this book, for it is sure to 
be »me a classic in its subject.” —Science Gossip. 
This i is undoubtedly the most important work that the author, one of 
chief living zoologists, has yet given us.”—Natxre Notes. 





London: LONGMANS, GREEN, & CO. 


“Will doubtless be received asa mended book of ieteeenee.’ ‘eenflianienaieen, 
‘‘Likely to displace in popularity all similar productions.”—Liverpool 


Mercury. 
THE OBSERVER’S 


Cloth, 21s. net.) 
ATLAS OF THE HEAVENS. 


By W. PECK, F.R.A.S., F.R.S.E. 


Thirty Star Charts (each 13} X of inches) on a large Scale (about 5° Dec. 
to rinch). Whole Star Sphere shown: Positions for 1900. Magnitudes, down 
to 6°3. from most modern information. Nearly every Constellation com- 
plete in one Map. Catalogues of 1500 Double Stars, Clusters, and Nebulz ; 
Chart of Moon, &c. Forty-three full-page Plates in all. 


(Half Morocco, 31s. 6d. net 


Prospectus and S, pecimen Chart sent on veceipt of Stamp for postage. 
GALL & INGLIS, 25 Pasernecter See London and Sata. 


THE GEOGRAPHICAL JOURNAL. 
CONTENTS—MARCH. 


J. W. Gregory, D.Sc.— 
Explorations in Iceland during the Years 1881-98. By Dr. Th. Thoroddsen. 
—A Trip on the Tha-Anne River, Hudson Bay. By the Rev. J. Lofthouse. 


Price 2s. 
The Plan of the Earth and its Causes. By 


Tasman’s Life and Voyages Review. By Edward Heawood, M.A 
inerary from Kantara to El Arish. By A. R. Guest.—On ‘the Sub- 
anic Physical Features off the Coast of Western Europe, ae 
, Spain, and Portugal. By Prof. Edward Hull, LL.D., F.R.S., 
.—Former Trading Centres of the Persian Gulf. By Bs A. Ww. 
Stiffe R.I.M.—The German Deep-Sea Expedition.—The Monthly Record. 
—Correspondence :—Hannibal’s Pass: Some Points on the Classical 
Authorities, by J. Westlake, Q.C ; “The Marvellous Adventures of Sir 
John Maundeville,” by Capt. A. W. Stiffe.— —Meetings of the Royal Geo- 
graphical Society, Session 1898-1899.—Geographical Literature of the 

Month.—Numerous Maps and Illustrations 


EDWARD STANFORD, 26-27 Cockspur Street, Charing Cross, S.W. 


MR, EDWARD ARNOLD'S LIST. 


| LECTURES ON THEORETICAL AND 


PHYSICAL CHEMISTRY. Part I. ‘Chemical Dynamics. By Dr. 
J.H. VAN’T HOFF, Professor at the University of Berlin. Trans- 
lated by Dr. R. A. LEHFEL DT, Professor at the East London Technical 
College. Demy 8vo, ras. net. 


PHYSICAL CHEMISTRY FOR BE- 


GINNERS. By Dr. VAN — VENTER. Translated by Dr. R. A. 
LeuFretpt. Crown 8vo, 2s. 


CHEMISTRY FOR AGRICULTURAL 


STUDENTS. ByT.S. a = D, of the County Technical Labor- 
atory, Chelmsford. Cloth, 


ELECTRICAL TRACTION. By Ernest 
WILSON, Wh.Sc , M.I.E.E., Professor of Electrical Engineering in 
the Siemens Laboratory, King’s College, London. Crown 8vo, Cloth, 5s. 

STEAM BOILERS. By George Halliday, 

With numerous Diagrams and illustrations. 400 pages. Crown 8vo, 

CALCULUS FOR ENGINEERS. 
+s A ae |: aa PERRY, F.R.S. Third Edition. 

HABiT AND INSTINCT: a Study in 


Heredity. By Prof. LLOYD MORGAN, F.G.S., Principal of Uni- 
versity College, Bristol. Demy 8vo, 16s. 


PROF. YOUNG'S ASTRONOMIES. 
A GENERAL ASTRONOMY. By Prof. 


CHARLES A. = New and Revised Edition. With 250 
Illustrations. 12s 


TS ELEMENTS OF ASTRONOMY. 
LESSONS IN ASTRONOMY, 


meee 


Crown 8vo, 


including 


M. DAVIS'S WORKS. 
PHYSICAL. ‘GEOGRAPHY. By Prof. 


WILLIAM MORRIS DAVIS, Toone of Physical Geography in 
Harvard University. Crown 8vo, 5s. 


ELEMENTARY METEOROLOGY. By 


WILLIAM M. DAVIS. With Maps and Char and Charts. 8vo, Cloth, ros. 6d. 


THE JOURNAL OF MORPHOLOGY. 
Edited by C.O. WHITMAN, Professor of Biology in Clark Univer- 
sity, U.S.A. Three numbers in a volume of 100 to 150 large 4to pages, 
with numerous Plates. Single Numbers, 17s. 6¢. ; Subscription to the 
Volume of Three Numbers, 45s. Volumes I. to XIV. now ready. 


London : EDWARD ARNOLD, 37 | Bedford Street. 


Just published, 4to, 12s. 6d. net. 


OBSERVATIONS TAKEN AT DUMRAON, 
BEHAR, INDIA, 


DURING THe ECLIPSE oF THE 22ND JANUARY, 1808, 
by a Party of Jesuit Fathers of the Western Bengal Mission. 
By Rev. V. DE CAMPIGNEULLES, S.J. 


LONDON : LONGMANS, GREEN, & CO. 


NEW EDITION OF MARSHALL AND HURST'S “ZOOLOGY.” 


NOW READY, 


FIFTH EDITION, with Illustrations, Crown 8vo. 10s. 6d. 


A JUNIOR COURSE OF PRACTICAL ZOOLOGY. 


By the late A. MILNES MARSHALL, M.D., D.Sc.,M.A., F.R.S., Professor in the Victoria University, &c., and the late 
C. HERBERT HURST, Ph.D., Demonstrator and Assistant Lecturer in Zoology, Owens College, Manchester. 
FIFTH EDITION, Revised by F. W. GAMBLE, M.Sc., Demonstrator and Assistant Lecturer in Zoology, Owens College, 
Manchester. 


LONDON : SMITH, ELDER & CO., 


15, WATERLOO PLACE, S.W. 





NO Tl ICE. —Advertisements and b business letters ‘for N ATURE should be addressed to the Publishers; Editorial 


communications to the Editor. 


SUBSCRIPTIONS TO “ NATURE.” 
Pe | 

a eae eee ee 8 
SS eee ee 14 
Quarterly . . yt eG Ges me 7 

To ALL PLACES ABROAD :— 
(0 UHR AS es 
Halfyeatly «ss... 2 +++ + O15 
Quarterly . .. .*. fe) 





The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


CHARGES FOR ADVERTISEMENTS. 
& 


5. 
*Three Lines in Column 2 
Per Line after . ° fe) 

One Eighth Page, or “Quarter Column . 0 18 

Quarter Page, or Half a Column .. . 15 

Half a Page, ora Column . ss 5 

Whole Page . 6 

wo 


* The first line being in heowr' net is chaped ie as Lines. 


Cheques ‘and Money dies payable to MACMILLAN & CO., Limited. 
OFFICE ST. MARTIN’S STREET, LONDON, W.C. 
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SCOTTISH PROVIDENT C. GRIFFIN & CO.’S NEW BOOKS. 


| N ST | i U rE | 0 COMPANION VOLUME TO SEATON’S ‘MANUAL 
. OF MARINE ENGINEERING,” 21s. 
| NOW READY, in large 8vo, handsome cloth, with numerous 


Heap Orrice : 6 St. Andrew Square, EDINBURGH tap cng daa Working Drawings, and 280 Illustrations 


MUTUAL ASSURANCE with MODERATE PREMIUMS. | L.QCQOMOTIVE ENGINEERING (A 


" a MANUAL OF). With an Historical Introduction. A 
The SURPLUS at last Division (1894) was £1,423,000. | Practical Text-book for the Use of Engine Builders, 


More than one half of the Members who died during the Designers and Draughtsmen, Railway Engineers and 
Septennial period were entitled to Bonuses which, not- og ayes Hag, Bag ce fen ey Sees smabel 
withstanding that the premiums do not as a rule a. Saat.C.E. en © SESSan 6 Hameneen abe \aetnental 
exceed the non-profit rates of other Offices, were on Hee Me} 2 esc ogy RAVENSHEAR, B.Sc., of 
the average equal to an Addition of about 50 per cent. 


ov f ge Contents.—Historical Introduction, 1763-1863.—Modern Locomotives 
to the Policies which participated. Simple.—Modern Locomotives : Compound.—Primary Consideration in 
Locomotive Design.—Cylinders, Steam Chests, and Stuffing Boxes. 
Pistons, Piston Rods, Crossheads, and Slide Bars.—Connecting and 
Examples of Premium for £100 at Death, with Profits. Coupling Rods.—Wheels and Axles, Axle Boxes, Hornblocks, and Bearing 
Springs.—Balancing.—Valve Gear.—Slide Valves and Valve Gear Detz uls. 
ss —Framing, Bogies and Axle Trucks, Radial Axle Boxes.— Boilers.—Smoke- 
AGE. 30° 35 45 box, Blast Pipe, Firebox Fittings. - Boiler Mountings. — Tenders. —Railway 
- Brakes.—Lubrication. —Consumption of Fuel, Evaporation and Engine 
Benes Lire, £2 16 £2 610) £2 5 1 £5 Efficiency.—American Locomot'.es ~Continental Locomotives.— Repairs, 
25 Pavments,| 2130' 217 9! 3 4 8 5 Running, Inspection, and Renewals. —Three Appendices. —Index. 
15 Payments,, 3121) 318 0 i 6 1 6 


NOW READY, in large 8vo, handsome cloth, with Plates 
and Illustrations, 16s. 
*A person of 30 secure £1000 at death by a yearly pay 
during life, of £20 iSe., which would | in Ava Giises eaaient tested LIGHT RAILWAYS at HOME and 
only. Or he may secure £1000 by 25 payments of £26 10s., deing ABROAD. By WILLIAM HENRY COLE, M. Inst.C.E., 
thus free oS pagennt before age 55. late Deputy-Manager, North-Western Railway, India. 


ACCUMULATED FUNDS, £10,500,000. Contents.—Discussion of the Term ‘* Light Railways.”-—English Rail- 


ways, Rates, and Farmers.—Light Railways in Belgium, France, Italy, other 

b : Tey: European Countries, America and the Colonies, India, Ireland.— Road 

Prospectus, with full information, on application. Transport as an Alternative.—The Light Railways Act, 1896.—The Question 
of Gauge. —Construction and Working.— Locomotives and Rolling-Stock. 

JAMES GRAHAM Watson, Manager. Light Railways in England, Scotland, and Wales.—Appendices and 


Index. 
LONDON OFFICE: 17 KING WILLIAM ST., E.C. London: CHARLES GRIFFIN & CO., Lrtp., 
J. Muir Leircn, Secretary. EXETER STREET, STRAND. 


EXTRAORDINARY VALUE IN BALANCES. 


MESSRS. F. E. BECKER & CO. BALANCE 


OFFER al WITH 


‘ 7 a . KNIFE EDGES 
100 GRAMME t » " AGAT & BEARINGS 
: , ‘ BEAM SUPPORT 
BALANCE SB | LEVELLING SCREWS 
om, i‘ PLUMB LINE 
Of their very best finish, as described SS it) : EXTRA HOOKS 
on the other side, for Men. a For Specific Gravity Expts. 











Abr 
SENSITIVE to 1 MILLIGRAMME Sec 


£1:9:6 oom «(6 £1:9:6 F 


W. & J. GEORGE, Litd., late Tk 


F. E. BECKER & GCO., *itrion' chron,” LONDON. 


WORKS—33-36 CAMBRIDGE STREET, & 13-15 CRESCENT, BIRMINGHAM. 


ae Send for new I/lustrated sili of CHEMICAL, BACTERIOLOGICAL, 
METALLURGICAL and other Apparatus; and send application to receive 
a copy of our new I/lustrated and complete Catalogue of PHYSICAL Apparatus 
on publication, which will be shortly. 
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THE BRIDGES-LEE 


PHOTO-THEOD OLITE 


The most perfect Instrument 
invented for Survey Work in 
Mountainous Districts, and for 
Military or Rapid Surveys. 


The Photo-Theodolite 
automatically records ‘ 
on the photograph all, 
or nearly all, the data 
necessary for the reduc- 
tion of the photographs, 
including the Magnetic 
bearings,— thus con- 
siderably reducing the 
time spent and the risk 
of error in the interpretation of 
the photographs. 

The Instrument is fitted with 
an Aluminium Body, 6-in. 
Azimuthal Circle, reading with 
Vernier to one minute of arc, 
4-in. Compass, divided to half 
degrees. Telescope with erect 
and inverting Eye-pieces, rapid 
Rectilinear Lens with Iris Dia- , 
phragm and Colour Screen, six double dark Slides in Mahogany 


Case, with Stand complete, £45. | DOU BLE MERCU RY BREAK. 
Descriptive Pamphlets and Mlustrated Description ©=VOLTOH M-INSTALLATIONS. 
: 2O0O-INCH OUTE IT. 
L. CASELLA, 


TO BE SEEN AT— 


ia7 Holborn Bars, London, E.C. MESSRS. ISENTHAL, POTZLER, & CO., 


heetesicel Address: ‘‘ Escutcheon, London.” nena Holborn 1054. 85, MORTIMER R STREET, LONDON, W. 


CARL ZEISS, 
OPTICAL WORKS, JENA. 


London Branch : 








ADAM HILGER, 


OPTICIAN, 
29 MARGARET STREET, REGENT 


204 STANHOPE ST., LONDON, N.W. STREET, W 


MAKER OF A Ye & Sue i. 


. : Pe MICROSCOPES and ACCESSORIES 

aa sn Object-Glasses and ee yg bess Photometer. —For Bacteriology, Biology, Mineralogy and 
Mountings. ecchi’s Disc Prisms. , s y a 7 : 

Glass Prisms of all Refractive Spectroscopes for Laboratory, Student's xe Apochromatic, Achromatie 
Indices from 1°5 to 1°96. Stellar, or Solar Work. Objectives.—Micrometers, &c. 








Quartz, Iceland Spar, Fluor Spar, 
and Rock-Salt Prisms and Lenses. 
Cell Prisms, Polarising Prisms 
and Tourmalines. 

Bright Pointer, Shutter, and Fluor- 
escent Eye-pieces. 

Photomeasuring Micrometers. 

Abney’s Colour Photometer and 
Sector. 


Direct Vision Pocket Spectroscopes. 

Symmetrical and Double Slits, and 
other requirements for Spectro- 
photometry. 

Micrometer Gauges, Spherometers, 
&c., &e. 

Quartz Slits with Microscopic 
Knife-edges, perfectly opaque to | 
the extreme edge. 


Telegraphic Address—“ Spuericity, Lonpon.” 


OPTICAL MEASURING INSTRU- 
MENTS.—Spherometers, New Crystal Re- 
fractometer, Butter-Refractometer for the rapid 
determination of the purity of Butter, Lard, and 
Glycerine. 

Note.—We do not make Theodolites. 
lilustrated Catalogues, including new edition 

(1898) of Catalogue of Microscopes, free. Please 

state which required 





THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, +. 


‘Works: 


CARLYLE ROAD, CAMBRIDGE. 


Callendar’s Patent Electric Recorder. 


AN INVALUABLE INSTRUMENT IN A LABORATORY. 


DESCRIPTIVE PAMPHLET SENT POST FREE ON APPLICATION. 
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PHCNIX FIRE OFFICE, 


9 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
Secretaries—W. C. MACDONALD and F. B. MACDONALD. 

LOSSES PAID OVER £22,000,000. 


ESTABLISHED 1861. 


BIRKBECK BANK 


30 Southampton Buildings, Chancery Lane, London. 
INVESTED FUNDS 


£10,000,000. 


The BIRKBECK ALMANACK, with full particulars, post free. 
FRANCIS RAVENSCROFT, Manager. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amceba, Arcella, Actinospherium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 

omatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 

25 BALSALL HEATH ROAD, BIRMINGHAM. 
MARINE BIOLOGICAL ASSOCIATION 
OF THE -UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium; Hormiphora(preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 
Ligia Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pectens, 
Bugula, Crisia, Pedicellina ; Holothuria, Asterias, Echinus ; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 

Biological Laboratory, Plymouth. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs, Shells, and other Curios, 





THE DIRECTOR. 





“MINERALS, FOSSILS, ROCKS. 


COLLECTIONS OF THIN SLICES FOR PRACTICAL MICRO- 
SCOPIC PETROGRAPHICAL STUDY. 

(a) Collections of Thin Slices of all important Rock-forming Minerals, 
for the Demonstration of the occurrence of the same in the Rocks, arranged 
according to F. Zirkel, ‘‘ Lehrbuch der Petrographie,"”’ 2nd ed., Leipzig, 
1893. Collection of 114, respectively, 60 Thin Slices. 

Price, in elegant Case, £7 ; respectively, £3 155. 

(4) New Collection of properly mounted Thin Slices of Rock-forming 
Minerals, arranged according to H. Rosenbusch, ‘‘ Microscopic Physio- 
graphy of Minerals,” 3rd. ed., Stuttgart, 1897. 

120 Thin Sections of 67 different Minerals in elegant Case £9 0 0 
5° ” ” 34 ” ” ” ” 3 190 

(c) Collections of Thin Slices of Rocks, to which will be added a short 
printed description of all the Specimens and Slices, arranged according to 
H. Rosenbusch, “‘ Microscopic Physiography of Rocks,” 3rd. ed., Stutt- 
gart, 1896. 

Collection of ... ws__ 220 _180__ 
Price, in elegant Case, £7 100 £1150 £1650 
THE NEW CATALOGUE OF MINERALS, METEORITES, &c. 


has just been published, and will be sent, Post free, on application, 
Dr. F. KRANTZ, 
BONN-ON-THE-RHINE, RHENISH MINERAL OFFICE. 
ESTABLISHED 1833. 


Represented by Messrs. HARRINGTON Bros., Oliver’s Yard, 
53A City Road, London, E.C. ; and Cork, Ireland.) 


__250 Thin Slices. 





ORIENT COMPANY’S PLEASURE CRUISE. 


By their Steamship ZUS/7ANJA (3912 tons register). 
Leaving London, t7th March ; Villefranche (Nice), 28th March. 

For CIVITA VECCHIA (for Rome), KATAKOLO (for Olympia), 
NAUPLIA PIRAUS (for Athens), SMYRNA (for Ephesus), 
CONSTANTINOPLE, MUDANIA, SANTORIN. SUDA BAY (for 
Canea), MALTA, GOLETTA (for Tunis), ALGIERS, GIBRALTAR and 
LISBON. 

Arriving back in London, sth May. 

String Band, Electric Light, Hot and Cold Baths, High-class Cuisine. 

F. GREEN and CO. Head Offices, 


Managers {ANDERSON ANDERSON, and CO. f Fenchurch Avenue. 


For passage apply to the latter Firm, at 5 Fenchurch Avenue, London, 
E.C. ; or to the West End Branch Office, 16 Cockspur Street, S.W. 


WATKINS & DONCASTER, 


NATURALISTS, 


AND MANUFACTURERS OF 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS, AND ALL BRANCHES OF 
NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 


—_— Call or send for detailed Catalogue (66 pp.), Post free on 
application. 

N.B.—For Excellence and Superiority of Cabinets and 
Apparatus, references are permitted to distinguished 
Patrons, Museums, Colleges, &c. 

A LARGE STOCK OF INSECTS AND BIRDS’ EGGS. 


Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
with true natural surroundings. All Books and Publications on Natural 
History supplied. 


36 STRAND, LONDON, W.-C. 


Five Doors from Charing Cross.) 


MINERALOGY. 
SECOND-HAND CABINETS 


0 ae 

















Two extremely well made solid many | Cabinets of Forty-two 
Drawers, in three Tiers ; inside measurement of Drawers. 17} x 13} Xx 3. 
The doors have an Open Brass Framework, with Red Silk Backing. 


S. HENSON, 97 RECENT STREET, LONDON, W. 
Co a ae COLLECTIONS TO ILLUSTRATE ‘si 


PHYSIOGRAPHY & GEOLOGY 
AS SET FORTH IN THE SCIENCE & ART DIRECTORY. 


12 Rock-forming Minerals and 20 Common Rocks, in Box am fe 0 
20 Specimens to illustrate Coal Mining, in Box ... ia = ©2858 
20 on én es Metalliferous Mining ... den ws & 8 
12 Slides of Sections of Igneous Rocks ... ~~ oon mn ae « 
. 9° ” Sedimentary and Metamorphic Rocks o 18 


Catalogues Post Free. 


THOMAS D. RUSSELL, Mineralogist, 
78 NEWGATE STREET, LONDON, E.C. 


PHYSIOGRAPHY and GEOLOGY. 


COLLECTIONS & MICROSCOPIC SLIDES, 


As advised by Science and Art Directory, arranged by 
JAMES R. GREGORY & CO., 
Mineralogists, &c., 

To Science and Art Department, British, Indian and Colonial 


Museums, &c, 
NOVELTIES and GEMS and PRECIOUS 


Mineral Specimens for Museums, and Collectors, and all purposes. 
Rock Specimens and Microscopic Sections of Rocks and Minerals 


cut to order. 

NEW AND VALUABLE MINERAL SPECIMENS CONSTANTLY 
ARRIVING. 

Stores & Offices: 1 Kelso Place, KENSINGTON, W. 


New CaTAtoGugs AND Lists FREE. 
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“ OPTIMUS ” macazine 
TWIN-LENS GAMERA. 


24 Films on Celluloid. 
No Dark Slides. 


FULL-SIZED Facsimie VIEW 
DURING EXPOSURE. 


“OPTIMUS ” KOPIT "2i2y3" 


CAMERA, (‘'°"3,). 


And THREE DOUBLE DARK SLIDES. £5 5s. Complete. 


This Camera is so small 
it may be carried in the 
pocket. In -use-it may 
be held in the hand or 
attached to Tripod for 
either horizontal or ver- 
tical pictures. It pos- 
sesses the following ad- 


vantages, viz. :—Rack and 
Pinion Focussing Adjust- 
ment; Rising and Fall- 
ing Front; Roller Blind 
(Time and Instantaneous) 
Shutter; Autematic Hood 
attached to Ground Glass, 
rendering focus cloth un- 
necessary; best workmanship; well-seasoned Mahogany covered with 
durable black leather. “OPTIMUS” EXTRA RAPID EURYSCOPE, 
Shutter, £15 15s. 7/6, in aluminium mount, fitred with Iris Diaphragm. 


PERKEN, SON & RAYMENT, “scvsom Si? LONDON. ‘OPTIMUS.’ 
xXx -RAWW APPAR ATU S. 
WAGG’S PATENT OPERATING TABLE, specially arranged for X-RAY 


WORK, with new method of LOCALIZATION, by which the accurate position of a 
foreign body can be more quickly determined. 


INDUCTION COILS, TUBES, SCREENS, &C. BEST MAKE. 


Films changed by turning a 
“ button. 
Films do not require 
Notching or Cutting. 
Rack and Pinion for exact ad- 
justment of focus, so ensuring 
sharply-defined pictures. 
Price, with Pair of Rapid Rec- 
tilinear Lenses and Roller Blind 


Dimensions 
when closed— 


2} X 43 x st 


inches. 








HARVEY & PEAK, 


MANUrtACTURERS, 
_56 CHARING CROSS ROAD, LONDON, W.C. 


HOLLOWAY’S OINTMENT To SCIENCE LECTURERS. 








CURES 
Gout, Rheumatism, Lumbago, Sciatica, Cuts, 
Bruises, Sprains, &c. 
INVALUABLE FOR ALL SKIN DISEASES. 


Holloway’s Ointment and Pills may be obtained of 
all Med:cine Vendors. 


THE MOST NUTRITIOUS. 


EPPS’S 


GRATEFUL—COMFORTING. 


COCOA 


BREAKFAST—SUPPER. 


SCIENTIFIC WORTHIBES. 


The following is a list of the Steel Portraits that have appeared in the above Series :— 


MICHAEL FARADAY. BARON ADOLF ERIK NOR- | ARTHUR CAYLEY. 
TH : DENSKJOLD. | SIR C. W. SIEMENS. 
uainCu:,:,: HERMANN L. F. HELMHOLTZ. | JOHN COUCH ADAMS. 

SIR JOSEPH DALTON HOOKER. | JAMES JOSEPH SYLVESTER. 
JOHN TYNDALL. WILLIAM HARVEY. | DMITRI IVANOWITSH MEN. 
SIR GEORGE GABRIEL STOKES. | SIR GEORGE B. AIRY. |“ DELEEF. 
SIR CHARLES LYELL. J. LOUIS R. AGASSIZ. | LOUIS PASTEUR. 
SIR CHARLES WHEATSTONE. 


JEAN BAPTISTE ANDRE DUMAS. 
nr. | Tne cn, | manus” damm 
ROBERT WILHELM BUNSEN | CANNIZ2 
° JAMES PRESCOTT JOULE. STANISLAO CANNIZZARO. 
LORD KELVIN. WILLIAM SPOTTISWOODE. PROF. VON KOLLIKER. 
N.B.—The Portraits of Sir A. Geikie, Lord Lister, Prof. Cannizzaro, and Prof. von Kélliker belong 
? : _to a New ies and are Phot vures. 

Proof impressions of these, printed on India paper, may be had from the Publishers, price 5s. each; or the Set of 

31 Portraits in a Handsome Portfolio for £8, carriage paid. The Portfolio may be had separately, price 6s. ‘ 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE OF “NATURE,” ST. MARTIN’S STREET, LONDON, W.C. 


HUGHES’ MOTO-PHOTOSCOPE FOR LIVING PICTURES, 


THE MOST PERFECT. 
No Suutrer, therefore no Flickering. Superb Mechanism. 
he Moto-Photo Camera for taking the Pictures. IJilustrated Lists, 2d 
See Mr. HuGues’ PATENT COMBINATION OPTICAL LANTERN, 
&c. Miniature Triple Lantern constructed for B. J. MALDEN, Esq. ; great 
mrneiotmanes siccess. New Oxyhydrogen Microscope. Science Lanterns for Class 
Demonstration. Magnificent Results. Docwra Triple, Prize Medal, 
| Highest Award. Supplied to the Royal Polytechnic Institution, Dr.H. Grat- 
Tan Guinness, Madame Ape.ina Patti, &c., &c. Patent Pamphengos 
Science Lanterns. The Universal Lantern 4-inch Condensers. 4-wick Lamp, 
Portrait Combination front Lenses, 18s. 6¢., Marvellous value. Science 
Lecture Sets. Novelties. The Lantern Kaleidoscope. Cheapest Lantern 
Outfits in the World. Grandly Illustrated Catalogue, over 180 choice En- 
gravings, 6¢.; Postage, 3¢. List of 300 Lecture Sets, Science Subjects, 
Views, &c., 6d.; Postage 2d. Pamphlets Free.—-W. C. HUGHES, 
Speciauist, Brewster House, 82 Mortimer Road, Kingsland, N. 
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MACMILLAN & CO’S BOOKS 


STUDENTS OF PHYSIOGRAPHY, GEOLOGY, & MINERALOGY. 


Just Published. Globe 8vo. 2s. 6d. 


GEOLOGY FOR BEGINNERS. 


By W. W. Warts, M.A., F.G.S., formerly 


Lecturer to the Cambridge University Extension and Member of Her Majesty’s ;Geological Survey, &c. With 310 


Illustrations. 


NATURAL SCIENCE.-—‘‘ One of the best introductions to geology that we have ever seen.” 


PHYSIOGRAPHY for BEGINNERS. 


By A. T. SIMMONS, B.Sc. Globe 8vo. 2s. 6d. 


PHYSIOGRAPHY for ADVANCED 
STUDENTS. By A. T. SIMMONS, B.Sc. Globe 8vo. 
45. 6d. 

PHYSIOGRAPHY: an Introduction to 
the Study of Nature. With Illustrations and Coloured 
Plates. By T. H. HUXLEY, F.R.S. Crown 8vo. 6s. 

OUTLINES OF PHYSIOGRAPHY 
—THE MOVEMENTS OF THE EARTH. By Sir J. 
NORMAN LOCKYER, K.C.B., F.R.S. Crown 8vo. 
Sewed. Is. 6d. 

THE PLANET EARTH. An Astro- 
nomicai Introduction to Geography. By R. A. GREGORY, 
F.R.A.S. Globe 8vo. 2s. 

SHORT STUDIES IN NATURE 
KNOWLEDGE. An Introduction to the Science of 
Physiography. By WILLIAM GEE, Certificated Teacher 
of the Education Department, and of the Science and Art 
Department. Crown ,8vo. 35. 6d. 


FIRST BOOK OF PHYSICAL GEO- 
GRAPHY. By RALPH S. TARR, B.S. Crown 8vo. 
ELEMENTARY PHYSICAL GEO- 


GRAPHY. By RALPH S. TARR, B.S., F.G.S.A. 
Crown 8vo. 7s. 6d. net. 


SOME BOOKS BY SIR ARCHIBALD GEIKIE, F.R.S. 


ELEMENTARY LESSONS 
IN PHYSICAL GEOGRAPHY. Illustrated with Wood- 
cuts and Ten Plates. Foolscap 8vo. 45. 6d. 

QUESTIONS ON GEIKIE’S ELE- 
MENTARY PHYSICAL GEOGRAPHY. For the use 
of Schools. Foolscap 8vo. 1s. 6d. 

With 


PHYSICAL GEOGRAPHY. 


Illustrations. Pott 8vo. 1s. [Scéence Primers. 


TEXT-BOOK OF GEOLOGY. With 


Illustrations. Third Edition. Revised and Enlarged. 
Medium 8vo. 28s. 


CLASS-BOOK OF GEOLOGY. Illus- 


trated with Woodcuts. Second Edition. Crown 8vo. 4s. 6d. 


OUTLINES of FIELD GEOLOGY. 


New and Revised Edition. Extra fcap. 8vo. 35. 6d. 


GEOLOGY. With Illustrations. Pott 


8vo. Is. [Scéence Primers. 


Box OF GEOLOGICAL SPECIMENS TO ILLUSTRATE GEIKIE’S 
PRIMER OF GEOLOGY, Ios. 6d. 


THE SCENERY AND GEOLOGY 
OF SCOTLAND, VIEWED IN CONNEXION WITH 
ITS + pica es GEOLOGY. Illustrated. Crown 8vo. 
12s. 6d. 





By SIR ARCHIBALD GEIKIE, F.R.S. 


ANCIENT VOLCANOES of GREAT 
BRITAIN. 2vols. Royal 8vo. 36s. net. 


THE FOUNDERS OF GEOLOGY. 


Extra crown 8vo. 6s. net. 





POPULAR LECTURES AND AD- 


DRESSES. By Lord KELVIN, LL.D., P.RS., 
F.R.S.E. With Illustrations. Vol. II. GEOLOGY AND 
GENERAL Puysics. Crown 8vo. 7s. 6d. [Nature Series. 


COLLECTED PAPERS ON SOME 
CONTROVERTED QUESTIONS OF GEOLOGY. 
By Sir JOSEPH PRESTWICH, D.C.L. (Oxon.), F.R.S., 
F.G.S. 8vo. tos. net. 


ON CERTAIN PHENOMENA BE- 


LONGING TO THE LAST GEOLOGICAL PERIOD, 
AND ON THEIR BEARING UPON THE TRADI- 
TION OF THE FLOOD. By Sir JOSEPH PREST- 
WICH, D.C.L. (Oxon.), F.R.S., F.G.S., &c. 8vo. 
2s. 6d. net. 


POPULAR TREATISE ON THE 


WINDS. Comprising the general motions of the atmo- 
sphere, monsoons, cyclones, tornadoes, waterspouts, hail- 
storms, &. By WILLIAM FERREL, M.A., Ph.D. 
Second Edition. 8vo. 17s. net. 


A TREATISE ON ORE DEPOSITS. 


By J. A. PHILLIPS, F.R.S. Revised and Re-written by 
H. LOUIS, Professor of Mining, Durham College of 
Science. 8vo. 28s. 


VOLCANOES of NORTH AMERICA. 
By I. C. RUSSELL. 8vo. 16s. net. 


TABLES FOR THE DETERMIN- 


ATION OF THE ROCK-FORMING MINERALS. 
Compiled by Prof. F. LOEWINSON-LESSING. Super 
Royal 8vo. 45. 6d. net. 


PHYSICS of the EARTH’S CRUST. 
By the Rev. O. FISHER, M.A., F.G.S. Second Edition, 
altered and enlarged. 8vo. 12s. 


ROCKS, ROCK WEATHERING, and 
SOILS. ByG. P. MERRILL. 8vo. 17s. net 


ELEMENTS OF CRYSTALLO- 
GRAPHY FOR STUDENTS OF CHEMISTRY, 
PHYSICS, AND MINERALOGY. By GEO. H. 
WILLIAMS, Ph.D. Crown 8vo. . 6s. 


METEOROLOGY. Weather, and 
Methods of Forecasting. Description of Meteorological 
Instruments and River Flood Predictions in the United 
States.) By THOMAS RUSSELL, U.S. Assistant 
Engineer. 8vo. 16s. net. 


MACMILLAN: AND CO., LIMITED, LONDON. 
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MACMILLAN AND CO’S NEW BOOKS. 


NEW VOLUME OF THE CAMBRIDGE NATURAL HISTORY. 


Volume IX. BIRDS. 


By A. H. EVANS, M.A. With numerous Illustrations by G. E. LODGE. 
8vo, 175. net. 


SATURDAY REVIEW.—“ The expert and the novice alike must be at once delighted by the accuracy and the beauty 
of the illustrations. . . . It is astonishing to note the mass of information the author has been able to bring together. . . . Witha 
little practice any observant person would soon learn by the help of this volume to track down any bird very nearly to its ultimate 
place in classification.” : 

ROD AND GUN.—‘‘To the student of ornithology and the traveller it will be most useful, and as a book of reference it 
will be almost a necessity—no country-house library will be complete without it. We cannot speak too highly of the woodcuts. 

SCOTSMAN.—* A piece of careful and admirable work in a wide field, where the exercise of judgment as well as knowledge 
is peculiarly required. . . . The volume is amply and excellently illustrated. . . . Altogether it can be heartily commended to 
those for whose use it has been prepared, and who include not alone the tyro in ornithology and the home-keeping student, but 
‘the traveller or resident in foreign parts.’”’ 





COLUMBIA UNIVERSITY BIOLOGICAL SERIES. NEW VOLUME. 


THE FOUNDATIONS OF ZOOLOGY. By Wiutiam Kerrn Brooks, Ph.D., 


LL.D., Professor of Zoology in the Johns Hopkins University. Demy 8vo, 10s. 67. net. 


SECOND PART NOW READY. 


EXPERIMENTAL MORPHOLOGY. By Cuaktes Benepicr Davenport, Ph.D., 


Instructor in Zoology in Harvard University. Part II. EFFECT OF CHEMICAL AND PHYSICAL AGENTS 
UPON GROWTH. 8vo, gs. net. 
; (Already published, Part I., 8vo, 9s. net.) 


GENERAL PHYSIOLOGY. An Outline of the Science of Life. By Max 
VERWORN, M.D., Ph.D., A.O., Professor of Physiology in the Medical Faculty of the University of Jena. Translated 
from the Second German Edition, and Edited by FREDERIC S. LEE, Ph.D., Adjunct Professor of Physiology in 
Columbia University. With 285 Illustrations. Medium 8vo, 15s. net. 

LANCET,—* This work is one of those that will bear reading twice, and reading carefully. . . . The subject is treated in 
an original and very interesting manner. We may add that the translation reflects great credit upon Dr. Lee, being smooth and 
intelligible throughout. . . . From it our readers will, we are sure, derive both pleasure and instruction.” 


BY THE LATE R. H. HUTTON. 


ASPECTS OF RELIGIOUS AND SCIENTIFIC THOUGHT. By the late 
RICHARD-HOLT HUTTON. Selected from the Sfectator, and Edited by his Niece, ELIZABETH M. ROSCOE. 
With Portrait. Globe 8vo, 5s. [Zversley Series. 


LECTURES ON THE EVOLUTION OF PLANTS. By Dovctas Hovucuron 


CAMPBELL, Ph.D., Professor of Botany in the Leland Stanford Junior University. Crown 8vo, 4s. 6d. net. 


A HISTORY OF PHYSICS IN ITS ELEMENTARY BRANCHES, including 
the EVOLUTION OF PHYSICAL LABORATORIES. By FLORIAN CAJORI, Ph.D., Professor of Physics in 
Colorado College. Extra crown 8vo, 7s. 6d. net. 


OUTLINES OF INDUSTRIAL CHEMISTRY. A Text-book for Students. By 


FRANK H. THORP, Ph.D. 8vo, 155. net. 


HANDBOOK OF METALLURGY. By Dr. Cart Scunasex, Konigl. Preuss. 


Bergrath Professor of Metallurgy and Chemical Technology at the Royal Academy of Mines at Clausthal. Translated by 
HENRY LOUIS, M.A., Professor of Mining at the Durham College of Science. In Two Volumes. 8vo, 425. net. 
VOL. I.—Copper—Lead—Silver—Gold. 
VOL. II.—Zinc—Cadmium—Mercury—Rismuth—Tin—Antimony—Arsenic—Nickel—Cobalt—Platinum—Aluminium. 


MINING JOURNAL,—“ Will be welcomed as a useful addition to existing metallurgical literature.” 


THE RIGHT TO THE WHOLE PRODUCE OF LABOUR. The Origin and 


Development of the Theory of Labour’s Claim to the Whole Product of Industry. By Dr. ANTON MENGER, Professor 
of Jurisprudence in the University of Vienna. Translated by M. E. TANNER. With an Introduction and Bibliography 
by H. S. FOXWELL,'M.A., Professor of Economics at University College, London. Crown 8vo, 6s. net. 


MACMILLAN AND CO., LIMITED, LONDON. 
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ATWoonD MACHINE. 


te Results, Small. Space required, Fastens to Wall, Length 8 to 9 Feet, Electric Release, Sliding Platforms, Weights 
— and Overweights, Balanced Wheel, Levelling Arrangement. Graduated, £3 15s.; not uated, £3 5s. (nett.) 
This Machine gives first-class results, and is to be depended u 


MADE IN THE 


WORKSHOPS OF PHILIP HARRIS & CoO., Lro., 


CHEMICAL AND PHYSICAL APPARATUS MAKERS, BIRMINGHAM. 


CROSSLEYV’S GAS ENGINES. 
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GREAT 
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n 
» each 
pecimens. 


Stage.—Nelson’s 
Lantern 


proved Diagonal 
Body Length—152 


MELBOURNE, 


FEATURES :— 


Rotating 


NEW MICROSCOPES AND FITTINGS. 
\W. WATSON & SONS’ NEW 
— “FRAM” MICROSCOPE. 


A HIGHEST-CLASS MICROSCOPE AT A VERY 


MODERATE COST. 


SPECIAL 


king approximately in 


Objectives.—Watson’s 
focus when revolved on a nose-piece. « 


extended 250 m/metres.| 


Mirrors.—-Plane and Concave. 


Tripod Foot.—Spread 7 
in. 


Fine Adjustment.—Watson 
igidity. 
38 by 32 


hes, affording absolute ri 
m/metres, with draw-tube 


|Coarse Adjustment.—Watson's Im 
Parachromatic Series, all wor 


Rackwork and Pinion. 
well-known Lever form. 


horse-shoe pattern, 


inc 


ectives, 1-6in., and choice 


Microscope, with one eye- 


of rin., $in., or jin., complete in maho- 


Tt X.—" Fram” 
piece, two obj 


SE 


Microscope, fitted: as 


gany case 
Set X., with the additi 


et X1.—‘‘ Fram” 


S 


on of a secor 
illuminator wi 


and Abbe 
For BACTERIOLOGY —** Fran * 


Microscope, complete as in Set X1., wi 
Objective. 1°25N.A., and Watson's new 


the addition of 1-12in. Oil Immersic 


eyepiece, 


case 
et XII. 


dust-proof Triple Nose-piece,in mahogany 


case 


Cup “(Pakes’) for 


making blood films ... 


New PENcIL 


with Centring Screws and 
to focus 


Cover Gass 


Spiral Screw 


EW 


New SvusstTace, 


N 


for writing on glass, four 


for 
PREPARATIONS for 


Microscopical work. Stains in solution 


or powder, 
EW BinocuLar DissectinGc Microscope 


useful 


very 
&e. 


Diagrams, &c. 
CHEMICAL 


colours, 
{eRCK'S 


- 


pletely 


This pattern 


Eyepiece, in Case ... aa mm eee 
Watson's Van Heurck Microscopr is now 

supplied with Com 

high-power work 


ew DEMONSTRATION MicRoscopR, with 
Stage. 


N 
N 


is unexcelled for 


Watson's Illustrated Catalogue (No. 2) contains full 
particulars of the above, Post free on application. 


isa C lassified List. 


a 
3 


Post free. 


W. WATSON & SONS 





(Established 1837), 
13 High Holborn, London, W.C. 


presenting a stock of 40,000 first-class § 


atson's Catalogue (No. 


H 
re 


BRANCHES: 
16 FORREST ROAD, EDINBURGH. 
AUSTRALIA. 


78 SWANSTON STREET, 





EN 


S. 


IC L 


SERIES Il. F/6. 


NEW STIG 


BRITISH DESIGN AND WORKMANSHIP. 
Is the best All-round Lens for either Professional or Amateur use. 

Each lens will give perfect definition with fu// aperture to the extreme corners of the plate 

it is sold to cover ; with smaller stops it will cover at least two sizes larger, giving perfect sharp- 


ness all over the plate, and thus becoming a wide-angle lens of the highest excellence. Either 
combination may be used separately, giving foci of about 14 and 2 times the length of that of 
the lens when used intact. The advantage of thus being able to choose the best point of view, 
irrespective of distance, will be at once apparent to the artistic worker. 
EQUIVALENT TO FOUR LENSES AT THE PRICE OF ONE. 
Eleven Sizes are now ready from 3} to 18 inches eq. focus. 


CATALOGUE OF HIGH-CLASS CAMERAS -AND LENSES, POST FREE. 


J. H. DALLMEYER, Ltd, 25 NEWMAN STREET, OXFORD STREET, LONDON, ¥. 
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SCIENTIFIC INSTRUMENT 
MAKERS 
TO HER MAJESTY THE 
QUEEN 
AND THE GOVERNMEN’. 


PHILOSOPHICAL INSTRU- 
MENT MAKERs BY SPECIAL 
APPOINTMENT TO THE 
Rovat INSTITUTION OF 
Great Britain. 


Makers of ev descrip- 
tion of OPTICAL and 
PHYSICAL APPARA- 
TUS of the highest class, 
a Colleges, Tectlecsiens, 


Catalogue of 
OPTICAL LANTER NS, 
PROJECTION APPARA- 
TUS, and SLIDES, 6d. 
WIMSHURST ELECTRICAL MACHINES. 
Best Quality, 12 in., 70s. ; 15 in., £5 tos. ; 18 in., £6 10s. Wry Plate 
achines, £20 to £150. As made for the Science and Art 
ment, and the Universities of Oxford, Cambridge, London, Sydecy, » 


N.S.W., McGill, Montreal, &c. 
3 FLEET STREET, TEMPLE BAR, LONDON, E.C. 


SHORT BEAM BALANCES. 


CHEAP, anaie “ACTING, 


KNIFE EDGES AND Poel OF AGATE 
onan Saerep 
Suspender: 
To carry 200, pre ‘graces. 


Price £7. “£9 9s. 


ASSAY ‘ BALANCES. 
- ALUMINIUM Beams. 
5 Grammes in each Pan. 
‘Indicate 75 m.g. 
#10 10s. and £7. 


CHEMICAL BALANCE. 

* ALuMINIUM BEAM. 
New design Sliding Rider. 
" Tocatry “100° - ~~ 250 grms. 
Indicates ys | Yo n.g. 
£8 15s. £10 10s: 


WRITE for BALANCE CATALOGUE 











JOHN J. GRIFFIN .& SONS, LE 


20-26 SARDINIA STREET, LONDON, W.C. 





THE 


PROGRESSIVE SCIENCE SERIES. 


JUST PUBLISHED. 


VOLCANOES. 


BY 
T. G. BONNEY, D.Se., LL.D., F.R.S., 
Professor of Geology at University College, London. 
Large 8vo, cloth extra, fully Illustrated, 6s, 





Volumes previously published. Uniform in size and price. 


THE STUDY OF MAN: An Ensseeeret TO ErxunoLocy. By 
Professor A. C. Happon, D.Sc., » M.R.I.A. Illustrated. 


THE pg ga OF mio a By Str. Georce Mivarrt, 
M.D., Ph.D., F-.R.S. 

EARTH SCULPTURE. By Professor Geixiz, LL.D., F.R.S. Illus- 
trate 

RIVER DEVELOPMENT, AS ILLUSTRATED BY THE RiveRS OF 
Nortu America. By Professor I. C. RussELL. Illustrated, 


JOHN MURRAY, ALBEMARLE STREET. 
SPECTACLES 
ELECTRIC LIGHT, INCANDESCENT GAS, 


And other Powerful Illuminants. 











NEGRETTI & ZAMBRA’S 
THERMOSCOPIC LENSES 


Protect the Eyes from Glare, and 
RENDER THE LIGHT SOFT AND COOL. 
Illustrated Price Lists of Optical and Meteorological Instruments 
Free by Post to all parts of the World. 


NEGRETTI AND ZAMBRA, 
SCIENTIFIC INSTRUMENT MAKERS to THE QUEEN, 
38 HOLBORN VIADUCT, E.C. 


BRANCHES : 46 CORNHILL; 122 REGEN T STREET, 
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TECHNOLOGICAL EXAMINATIONS, | PARTNER WANTED in a SCIENTIFIC 


1899. 

CITY AND GUILDS OF LONDON INSTITUTE. 

The Institute’s Examinations in Technology will be held on April 26, 
29. May 1, 2, 3, 4, 6, 8, 9, 12, 13, June 3 and 10. 

All Applications from Local Secretaries for Examination in Technology 
must be forwarded to the Institute on or before March 20. 

Only in exceptional cases, and by payment of an additional Fee, can 
Applications be received from Local Secretaries after that date. 


Candidates in Technology, not attending any registered class, should 


apply at once to the Secretary of the nearest Local Centre. 

Applications from any individual Candidates for Examination at the 
Offices of the Institute, should be made not later than March 30, addressed 
to the ExaMINATIONS DEPARTMENT, City and Guilds of London Institute, 
Exhibition Road, London, S.W., and should be accompanied by a Postal 
Order for the amount of the Fee, the subject and Grade of Examination 
being clearly stated 


LONDON UNIVERSITY. 
B. PRELIMINARY SCIENTIFIC & B.Sc. 
QUERNMORE. 


LET, EATON SQUARE, S.W 
Special Preparation by JOHN GIBSON, M.A. (First Class, Cambridge), 
and G. LOLY, B.A. (First Class, London), assisted by large Staff of 
Specialist Tutors. Practical Laboratories. Write for particulars to Messrs. 
Gipson & Lory, 24 Chancery Lane, W.C. 


THE ELECTRICAL 
GENERAL ENGINEERING COLLEGE, 


AND 
EXPERIMENTAL ENGINEERING 
WORKS, 

2 and 4 PENYWERN ROAD, EARL’S COURT, 
LONDON, S.W., 
Trains Students for Electrical, Mechanical and Mining Engineering. 


Develops Electrical and Mechanical Patents. 
Constructs Experimental and Special Machinery and Models to 


Specification, __ ; Y: 2 ee 
COACHING. 
CHEMISTRY, PHYSICS, BIOLOGY. 

All Examinations—Conjoint Board, University of London, D. P. H., &c., 
Theoretical and Practical. Small Classes or Private Tuition. Well-fitted 
Laboratories. Practical Forensic Medicine.—‘‘ R. " g Heathcote 
Street, Gray’s Inn Road, London, W.C. wet ae 

BOTANY B.Sc. and Inter. Sc. Hons. 

A Special Course starts next month. For full particulars apply to R. C. 
B. Kerin, B.A., Carlyon College, 55 Chancery Lane. (Classes for all 
London University Examinations.) 


~ BRUNTS TECHNICAL SCHOOL, 


MANSFIELD. 

An ASSISTANT MASTER is Wanted in the above School of Science, 
to teach Woodwork and able to assist in the Chemical or Physical Labor- 
atory. Salary, £90 to £100 per Annum. 

Apply, giving qualification, age, experience and references, to 

C. E. STACEY, B.A., B.Sc. 


RESEARCH. 


CHEMISTRY anp PHYSICS. 

Well-fitted LABORATORIES can be used for Research at any hour 
convenient to Workers. Dark Room for Photographic and other Work. 
Workshop for making Apparatus. Electric Mains for Experiments.— 
“* T.,” 9 Heathcote Street, Gray's Inn Road, W.C. 


ADDEY AND STANHOPE SCHOOL. 
Present Address, CHURCH STREET, DEPTFORD. 
After Midsummer, NEW CROSS ROAD, S.E. 

WANTED, on April 10th, an additional SCIENCE MASTER for the 
above-named School of Science. Chief Subjects: Physics, Chemistry, 
Geometry and Mathematics. Previous Laboratory experience essential. 
One accustomed to ‘‘ Heuristic” Methods preferred. 

Salary £120 per annum, payable monthly. Apply before Wednesday next 
to the HEADMASTER. 


MEMOR 


(LOISETTE’S SYSTEM), 
THE SCHOOL OF MEMORY TRAINING, 
7o Berners St., Oxrorp St., Lonpon, W. 
SCIENTIFIC DEVELOPMENT OF THE NATURAL MEMORY. 

The late Rd. A. Procror (Editor of Knowledge) said: ‘‘I have no 

hesitation in thoroughly recommending the system.” : 
Success aTExams. MiInpD WANDERING CuRED. SPEAKING WITHOUT 
Nores. How to successfully study all Branches of Science, MATHE- 
MATICS, CLassics, &c. Prospectus post free on application to the Secretary. 











MANUFACTURING BUSINESS, with £3000 to £5000. Would 
suit Scientific Man or Son; exceptional opening; Capital wanted to 
enlarge the Business and carry out the Orders in hand, and to enable 
the increasing demand to be met. Profits very large.—Address 
** ScienTIFIC,” care of Nature Office. 


WANTED, an ANALYTICAL CHEMIST 
of exceptionally high and proved ability and accuracy, with good experi- 
ence in testing Medical Chemicals, to take the position of Chief 
Analyst at the Works of a leading London Firm of Manufacturing 
Chemists. A gentleman who has taken University Degrees preferred. 
—Address, stating age, qualifications, and experience, to “ Analyst,’’ 
ne Markey, Stewart, & Co., 57 Coleman Street, London, 


WANTED.—POWELL AND LEALAND 
MICROSCOPE ; Second-hand ; No. 1 Stand ; and in good condition. 
—Address, with particulars, ‘‘ ACHROMATIC,” NATURE Office. 


Sales by Auction. 


MONDAY, TUESDAY, WEDNESDAY, MARCH 20, 21, 22. 





| FIRST PORTION OF THE REMAINING COLLECTIONS OF 
London Branches—(1) 24 CHANCERY LANE, W C.; (2) 115 EBURY | 
STREE J. 





THE KEW BEE ART SOCIETY, THE KEW BEE LITERARY 
SOCIETY, AND THE EMPIRE ANTIQUARIAN SOCIETY. 
bf ‘ 

MR. J. C. STEVENS will Sell the above 
by Auction at his Great Rooms, 38 King Street, Covent Garden, as 
above, at 12.30 precisely each day. 

On view Saturday prior 10-4, and Mornings of Sale. Catalogue in 
preparation. 


MONDAY AND TUESDAY, MARCH 27 & 28. 
IMPORTANT SALE OF COLEOPTERA AND OTHER INSECTS. 
MR. J. C. STEVENS will Sell by Auction 

at his Great Rooms, 38 King Street, Covent Garden, as above, at half- 
past 12 o'clock each day, the valuable Collections of Coleoptera and 
other Orders of Insects formed by the late Mr. SterHEN BARTON 
during the last fifty years, together with the Cabinets, Books, Store 
Boxes, &c. 
On view Saturday prior 10-4, and Mornings of Sale. Catalogue in 
preparation. 


CARL ZEISS, 


OPTICAL WORKS, JENA. 


London Branch : 
29 MARGARET STREET, REGENT 
STREET, W. 














MICROSCOPES and ACCESSORIES 
—For Bacteriology, Biology, Mineralogy and 
Student’s use. — Apochromatic, Achromatic 
Objectives.—Micrometers, &c. 

OPTICAL MBASURING INSTRU- 
MENTS.—Spherometers, New Crystal Re- 
fractometer, Butter-Refractometer for the rapid 
determination of the purity of Butter, Lard, and 
Glycerine. 

Note.—We do not make Theodolites. 
Illustrated Catalogues, including new edition 

(1898) of Catalogue of Microscopes, free. Please 

state which required. 


AERIAL GRAPHOSCOPE 
(BRUCE’S PATENT). 


Showing Lantern Pictures in SPACE and BOLD RELIEF without 
a Screen, and Weird Ghost Effects and Fairy-like Visions. 

Exhibited with enormous success at the Soirées of the Royal 
Society, the Royal Institution, Royal Photographic Society, British 
Association, Crystal Palace, Birmingham and Midland Institute, &c. 

Supplied to Owens College, Manchester; School of Army Signal- 
ling; Queen’s Theatre, Manchester : Hermanns’ Magical Entertain- 
ment, New York. ’ 

The Apparatus can be purchased outright, or let out on hire. 
Exhibitions can also be arranged at all kinds of Entertainments, 
Soirées, Photographic Exhibitions, &c., with experienced Operators. 

The inventor, Mr. Eric Stuart Bruce, M.A. Oxon., P.R. Moet. Soc., is 
also prepared to accept engagements for his Illustrated Lecture on 
the subject as delivered before the Society of Arts, London Insti- 
tution, &c. . 

The Instrument form; the most perfect mothod of illustrating 
the -phenomena of Persistence of Vision to large audiences; it also 
affords a most delicate test of the exact duration of Persistence on 
the individual retina. 


For all particulars apply to 


E. S. BRUCE, Esq,, 
19 CAMPDEN HOUSE ROAD, KENSINGTON, LONDON, W. 
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AT ONGE, 
IF AT ALL. 








SEVEN DAYS 


FROM TO-DAY THE PRESENT OFFER 
WILL BE WITHDRAWN, AND AFTER 
THAT DAY 


Che Times 


REPRINT OF THF 


“ENCYCLOPADIA BRITANNIGA™ 


WIN TrE EDITION), 


CAN NO LONGER BE PURCHASED AT 
THE PRESENT LOW PRICES. 





Before It Is Too Late. 


It will soon be too late to join the majority—to be 
included in the number of those whose hesitation ended in 
time. It is a year, all but seven days since THE TIMES 
Reprint of the ENCYCLOP@DIA BRITANNICA was first 
offered for sale. ‘len thousand or more people have made 
up their minds since then to buy the book. It is the 
purpose of this advertisement to add the reader’s name to 
this list of those who have not waited too long. A 
minority still wait; there are probably two or three 
thousand persons who are still asking themselves whether 
they should or should not subscribe for THE TIMES 
Reprint of the ENcYCLOPDIA BrITANNICA. They have 
lost, by waiting, the use for a certain number of months 
of the best work of reference in the world. ‘That is nct a 
very serious matter, but the loss of the use of the Ency- 
CLOP2DIA for all the future weeks and months and years 
would be a graver loss. Yet the reader must either suffer 
that loss or make up his mind at once, or pay more money 
for the ENCYCLOPDIA when he does faake up his mind. 

These are the three possibilities. 

The twenty-five volumes will cost more on Friday, the 
24th of March, than on Thursday, the 23rd of March, and 
they will be no better worth the money. There will still 











be only 16,000 articles, written by only 1,100 contributors, 
only 9,00) illustrations, only 30,% 0,000 words of letter- 
press. Something is to be lost, and nothing is to be 
gained by waiting. The minority who wait decreases 
from day to day, for the announcement of the discon- 
tinuance of the sale brings every day an increasing 
number of orders to the office of THE TIMES. It willbea 
very small minority when the last day has passed. It is 
often said that a minority may be in the right, but in this 
case the minority will be in the wrong, and have to pay 
for their error. The question to be considered with regard 
to the ENCYCLOPADIA BRITANNICA is not whether one 
will buy it, but when one will buy it. Everyone who can 
afford to buy any books at all buys it sooner or later. 
Those who buy it later will buy it at higher prices. It is 
of no use to wait for a cheaper price, and it is of no use to 
wait for a tenth edition. Some people have been hesita- 
ting because they believed that a tenth edition was in the 
course of preparation, but that rumour is finally put out 
of court by a letter which was printed in THE Times of 
March 4th, over the signatures of the publishers of the 
ENCYCLOPZDIA BRITANNICA, and for that matter, by the 
announcement that a supplement to the ninth edition is 
to be published. 

At the foot of this page there appears an order blank. 
It will certainly be to the reader's advantage to make use 
of it: to do to-day what cannot be done seven days hence, 








PRICES, UNTIL MARCH 23, 


Sufficient provision will be made for the filling of Orders promptly posted, either from the United King lom or the Colonies; but applicants who hesitate 
notice. 


= 


FOR THE 2S VOLUMES. 


muy find that the offer has been withdrawn, or the prices increased, wituvu further 


CASH PAYMENT, 


CLOTH BINDING, £16 [ihe Publishers’ price was £37], AND WITH 


THE BOOKCASE, £19. 


HALF MOROCCO, £2) [the Publishers’ price was £45], AND WITH 
E EOOKCASE, £23 


FULL MOROCCO, £27, Full Gilt Edges, a sumptuous binding fitted for 
bd the richest collections [the Publishers’ price was £6], AND WITH 


THE BOOKCASE, £30. . ‘i 

he Cloth binding sold fur £16 is of the same quality as that sold by the 
publishers at £37,and is as strong asa cloth binding can be. 
recommended only to pyrchasers who feel.obliged to take the ENcyc.o- 
P2EDIA BrRrraX Ica in that form or not at ail. 


Morocco binding ; an ‘ul 
chasers means, it makes a splendid addition 
handsome house.) 


, all 
CLOTH BINDING, 16 Monthly Payments of one 
Ww 
HALF 


But it can be 


The size and weisht of the 
volumes, and the permanent value of the work, alike cali for a so id Half 
i 1 if the price of the Full Moro co is within the pur- 
to the equipment of a 


MONTHLY PAYMENTS. 


(ONE GUINEA to be sent with Order ; nuthing more to be paid until the 2 
} 


vo! umes 


ave ben deliver ° 


one time, to oP ee er 

GUINEA each, or 
h Bookcase 19 Monthly Payments of ONE GUINEA each. 
MOROCCO BINDING (which we recommend), 20 Monthly Pay- 
ments of ONE GUINEA each, or with the Bookcase, 28 Monthly 
Payments of ONE GUINEA each 


FULL MOROCO BINDING (the rery best binding), 27 Monthly Payments 


of ONE GUINEA ea‘h, or with the Bookcase, 830 Monthly Paymeuts 
_of ONE GUINEA each. dep 
NOTE.—If the Purchaser sends a cheque for the full amount at the cash 


price shown above, he wiil effect a saving of One Shilling in the Guinea, and 
no Ord: r Form need be used. 
HB. E. HOOPER. 
preter to mike monthly payments. 


n . All Cheques shou'd be drawn to Order of 
The Form which follows is for the use of purchasers who - 





MONTHLY PAYMENTS.—Orper Form. 


All Cheques should be drawn to Order of H. E. HOOPER. 


THE MANAGER, “ THE TIMES,” PRINTING House SQUARE, LonpvON, E.C. 


I enclose One Guinea. Please send me The Times Reprint of the BwOTOLOP mats BRITANNICA 
9th Edition), bound in 


Date. 1899, 





Half Morocco, price 20 guineas, two of 


{fait price 16 guineas, } Strike out 
Full Morocco, price 27 guineas, ) these lines 


‘ine balance 


of which sum I agree to pay you, or anyone you appoint, at the rate of one guinei a month; my next payment upon delivery of the complete 25 volumes,and 


my succeeding piyments on the corresponding diy of each month following. 


Until such payments are complete I engag? that the volumes, not being my 


property, shall not be disposed of by sue or otherwise. I further agree tiat if, owing to unforeseen circumstances, of which you shall be the judge, the 
volumes cannot be delivered, the return of the deposit of One Guinea to me shall cancel this agreement. 


Please also send a Revolving Bookcas2, for which I agree to make three further monthly payments of One Guinea after —_ Strike ay Doshease 
not ir 


payments for the bouvk are completed. 
[Signed] 





NA2 [Address] 





- Please address the package to 








If books are to be delivered beyond London postal district, the purchaser should add here 
the name of the railway company or shipping agent in London to whom delivery is to be made. 


Beyond the London postal district, carriage will be at subscriber's cost. 
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THE BRIDGES-LEE 


PHOTO- THEODOLITE 


The most perfect Instrument 
invented for Survey Work in 
Mountainous Districts, and for 
Military or Rapid Surveys. 


The Photo-Theodolite 
automatically records ' 
on the photograph all, 
or nearly all, the data 
necessary for the reduc- | 
tion of the photographs, 
including the Magnetic 
bearings,— thus  con- 
siderably reducing the 
time spent and the risk 
of error in the interpretation of 
the photographs. 

The Instrument is fitted with 
an Aluminium Body, 6-in. 
Azimuthal Circle, reading with 
Vernier to one minute of arc, 
4-in. Compass, divided to half 
degrees. Telescope with erect 
and inverting Eye-pieces, rapid 
Rectilinear Lens with Iris Dia- 


phragm and Colour Screen, six double dark Slides in Mahogany | 


Case, with Stand complete, £45. 


Descriptive Pamphlets and Illustrated Description 
of the Instrument sent free on application. 


L. CASELLA, 
147 Holborn Bars, London, E.C. 


Telegraphic Address: “' Escutcheon, London." _Telephone : Holborn 1054. 


C. E. MULLER «60., 


SCIENTIFIC GLASS BLOWERS 


AND 
MANUFACTURERS OF 


CHEMICAL AND PHYSICAL APPARATUS, 
CHEMICAL THERMOMETERS. 
GLASS STOPCOCKS. 


PATENT DOUBLE SURFACE CONDENSER. 
MERCURY PUMPS, 
SPECTRUM TUBES, &c., &c. 


Price Lists and Particulars of above on application to 


148 HIGH HOLBORN, 


LONDON, W.C. 





| THE 


| “* PANAK.” 





IN PHOTOGRAPHY 


TO GET THE BEST RESULTS 
USE 


MARION’S PLATES & PAPERS 


THE “SWALLOW” HAND CAMERAS. 


For 6 plates 34 x 24, 8/- 
12 ,, 4t x 34,  21/-, 26/-, 30/-, 35/- 
12 4, 44 x 1}, Stereoscopic, 40/- 
30 films 44 x 34, —§50/- 
12 plates ,, ,, with RR lens) 
and Focussing Arrangement J 


80/- 


“ PRESTO” CAMERA, loaded with film for 
25 Exposures, 1} x 14, and Carrier for four plates. 
10/3 post free. 


A new Sensitizing Solution. A new process 
for sensitizing. cards, paper, silk, linen, &c. 2/6 per 
bottle. 


| NEW QUICK PRINT PAPER. Developed by Gaslight. 


Average Exposure 6 seconds. } pl., § pl., 1/- per packet. 


MARION & CO., 22 & 23 SOHO SQUARE, LONDON, W. 
CROMPTON & CO., Limitep, 


ELECTRICAL ENGINEERS, 


THRIPLANDS, 
Laboratory {cyclin colar, | LONDON, w. 








TRAINING INSTITUTIONS supplied with 
any description of ELECTRICAL 
PLANT, INSTRUMENTS, 

and APPARATUS. 


Experimental DIRECT and 

ALTERNATING 
CURRENT SETS. 
WRITE FOR 


PRICE 
LISTS, &c. 


£35 
CROMPTON 


CLASS II.) 
POTENTIOMETER 


As supplied to CENTRAL STATIONS, 
TRAINING INSTITUTIONS, &c., under 
PRIVATE, MUNICIPAL, and GOVERNMENT 


control. 





LIBERAL DISCOUNTS. 


PLEASE ADDRESS ALL INQUIRIES AS ABOVE. 
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J. H. STEWARD’S 


COLLEGIATE 
EQUATORIAL 
TELESCOPE. 


DIVIDED 
CIRCLES. 


Price XL35. 





BEST 
MOTIONS 


BEST QUALITY 
3} 
INCH 
OBJECT-GLASS 


AND 


GOLD 
AND 
SILVER 
MEDALS 
AWARDED 


PIECES 
COMPLETE 
WITH 
STAND. 


ILLUSTRATED CATALOGUE 
OF 
ASTRONOMICAL TELESCOPES from £8 to 2100 


GRATIS POST FREE. 


406 STRAND ; 457 WEST STRAND, W.C. ; 
7 GRACECHURCH STREET, E.C,, LONDON. 


COSSOI 


SCIENCE ABSTRACTS. 


PHYSICS AND ELECTRICAL ENGINEERING. 


This monthly publication, issued under the direction of the Institution 
of Electrical Engineers and of the Physical Society of London, contains 
abstracts of al! the most important papers and contributions to the learned 
Societies throughout the world, Sellen with General Physics, Light, 
Heat, Sound, Electricity, Magnetism, Chemical Physics, and Electrical 
Engineering. It is a unique reference library in itself. 


**No student of physical science who wishes to keep in touch with the 
world of investigation caa afford to neglect so serviceable a publication.” — 
NATURE. 

REDUCTION IN PRICE. 


Owing to the large and increasing circulation of ‘Science Abstracts,” 
the price has been reduced to the following : 


Single Numbers, 2s. net. Annual Subscription, 24s., including 
early Index, Post free. 
The March issue, containing 62 pages and 140 abstracts, is now ready. 


London ; E. & F. N. SPON, Lrp., 125 Strand, W.C. 
New York: SPON & CHAMBE RLAIN, r2 Cortlandt Street. 


‘CD 67 FARRINGDON ROAD, 


E.C. 
EXPERIMENTAL GLASS BLOWING, 


Suitable for Laboratories and other Scientific 
Institutions. 
INVENTORS’ IDEAS WORKED OUT AS PEK INSTRUCTIONS. 
For Photography, Unsurpassed for fine definition. 


Coxe JExses 


TAYLOR, TAYLOR, & HOBSON, 
Slate Street Works, Leicester; 
and 10 Charing Cross Road, London. 
Ask for the Cooke Booklet. 








NEW EDITION OF MARSHALL AND HURST'S hg sngeningl ‘ 


NOW READY, 


FIFTH EDITION, with Illustrations, Crown 8vo. Ios. 


A JUNIOR COURSE OF PRACTICAL ZOOLOGY. 


By the late A. MILNES MARSHALL, M.D., D.Sc.,M.A., F.R.S., Professor in the Victoria University, &c., and the late 
C. HERBERT HURST, Ph.D., Demonstrator and Assistant Lecturer i in Zoology, Owens College, Manchester. 
FIFTH EDITION, Revised by F. W. GAMBLE, M.Sc., Demonstrator and Assistant Lecturer in Zoology, Owens College, 
Manchester. 


LONDON : 


SMITH, ELDER & CO., 


15, WATERLOO PLACE, S.W. 





THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, ‘7. 


Works: 


CARLYLE ROAD, CAMBRIDGE. 


Callendar’s Patent Electric Recorder. 


AN INVALUABLE INSTRUMENT IN A LABORATORY. 


DESCRIPTIVE PAMPHLET SENT POST FREE ON APPLICATION. 





BORD’S PIANOS 


25 per cent. Discount for Cash, or 14/6 per month (second-hand, 10/6 per 


month) on the Three Years’ System. Lists free of 


C. STILES & CO., 40 & 42 Southampton Row, London, W.C. 


PIANOS EXCHANGED. 





BECHSTEIN PIANOS 


These magnificent Pianos for Hire on the Three Years’ System at 
advantageous prices and terms. Lists and particulars free of 


CHAS. STILES & CO, 40 & 42 Southampton Row, 
LONDON, W.C. 
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ORIENT COMPANY’S PLEASURE CRUISE, 


By their Steamship LUS/7AN/JA (3912 tons register). 
Leaving London, 17th March ; Villefranche (Nice), 28th March. 

For CIVITA VECCHIA (for Rome), KATAKOLO (for Olympia), 
NAUPLIA PIRAZUS (for Athens), SMYRNA (for Ephesus), 
CONSTANTINOPLE, MUDANIA, SANTORIN, SUDA BAY (for 
Canea), MALTA, GOLETTA (for Tunis), ALGIERS, GIBRALTAR and 
LISBON. 

Arriving back in London, 5th May. 


String Band, Electric Light, Hot and Cold Baths, High-class Cuisine. 


F. GREEN and CO. } Head Offices, 
Managers { ANDERSON, ANDERSON, and CO. J Fenchurch Avenue. 


For passage apply to the latter Firm, at 5 Fenchurch Avenue, London, 
E.C. ; or to the" est End Branch Office, 16 Cockspur Street, S.W. 


” PHYSIOGRAPHY and GEOLOGY. 


COLLECTIONS & MICROSCOPIC SLIDES, 


As advised by Science and Art Directory, arranged by 


JAMES R. GREGORY & CO., 
Mineralogists, &c., 
To Science and Art Department, British, Indian and Colonial 
Museums, &c. 
NOVELTIES and nants ouus and PRECIOUS 


Mineral Specimens for Museums, and Collectors, and all purposes. 
Rock Specimens and a ao gpa of Rocks and Minerals 
t to ord 
NEW AND VALUABLE MINERAL ‘SPECIMENS CONSTANTLY 


Stores & Offices: 1 Kelso Place, KENSINGTON, W. 


New CATALOGUES AND Lists FREE. 





- MINERALOGY. 
SECOND-HAND CABINETS 


Two extremely well made solid Mahogany Cabinets of Forty-two 
Drawers, in three Tiers ; inside measurement of Drawers. 17} x 13} X 3. 
The doors have an Open Brass Framework, with Red Silk Backing. 


S. HENSON, 37 REGENT STREET, LONDON, W. 
ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH), 
NATURALIST, 
180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. 


PHGENIX FIRE OFFICE, 


9 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
ESTABLISHED 1782. 


MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
Secreraries—W. C. MACDONALD and F. B. MACDONALD. 
LOSSES PAID OVER £22,000,000. 


TO SCIENCE LECTURERS. | 
HUGHES’ MOTO-PHOTOSCOPE FOR LIVING PICTURES, 


THE MOST PERFECT. 
No Suutrter, therefore no Flickering. Superb Mechanism. 
The Moto-Photo Camera for taking the Pictures. Illustrated ant, 2d. 
See Mr. HuGues’ PATENT COMBINATION OPTICAL LANTERN, 
&c. Miniature Triple Lantern constructed for B. J. MALDEN, Esq. ; reat 
saccess. New Oxyhydrogen Microscope. Science Lanterns for Class 
Demonstration. Magnificent Results. Docwra Triple, Prize Medal, 
Highest Award. Supplied to the Royal Polytechnic Institution, Dr. H. Grat- 
TaN GuINNESss, Madame ApELINA Patti, &c., &c. Patent Pamphengos 
Science Lanterns, The Universal Lantern 4-inch Condensers, 4-wic Lamp, 
Portrait Combination front Lenses, 18s. 6d., Marvellous value. Science 
ure Sets. Novelties. The Lantern Kaleidoscope. Cheapest Lantern 
Outfits in the World. Grandly Illustrated Catalogue, over 180 choice En- 
ravings, 6d. ; ‘ae Be: 34. List of 300 Lecture Sets, Science Sub 7 
iews, &c, 6d. ‘ostage 2d. Pamphlets Free.—W. C. HUG 
SPECIALIST, Brewster House, 82 Mortimer Road, Kingsland, N. 

















WATKINS & DONCASTER, 


NATURALISTS, 


AND MANUFACTURERS OF 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, boy EGGS, AND ALL BRANCHES OF 
ATURAL HISTORY. 


SPECIAL —— FOR CABINETS. 
= Call or send for detailed Catalogue (66 pp.), Post free on 
application. 
N.B.—For Excellence and Superiority of Cabinets and 
Apparatus, references are permitted to distinguished 
Patrons, Museums, Colleges, &c. 


A LARGE STOCK OF INSECTS AND BIRDS’ EGGS. 


Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
with true natural surroundings. All Books and Publications on Natura 
istory supplied. 


36 STRAND, LONDON, W.C. 


Five Doors from Charing Cross.) 


ZOOLOGICAL SPECIMENS FOR DISSECTION. 


All tyPes required for Science Courses, perfect condition guaranteed. 
The following are some of the chief forms, with prices : 

Scyllium, tod. each ; 8s. doz. Sipunculus, 3s. to 4s. doz. 

Amphioxus, 9d. each. Echinus(large), tos. doz. 

A stacus, 9d.each. Cucumaria(large), 1s. 4@. each 

Anodon, 9d. each. Apus, rs. each. 

Rana ,6d. each. Nebalia, 1s. per tube. 
Gammarus, rs. per tube. 
Scorpio, rs. to 1s. 6d. each 
Scolopendra, 1s. 6d. each. 
Aplysia, 8d. to rod. each 
Haliotis, 8d. each. 

Loligo media, rod. each. 
Mya, tod. each. 
Pedicellina, ts. per tube. 
Salpa, 1s. 6d. per tube. 
Ascidia, 8d. each . 

Raia, rs. to 2s. 6d. each. 
Lacerta, rod. each. 











Noctiluca, 1s .3d. per tube. 
Grantia, 1s. 3d. per tube. 
Sycon, 15. 3d. per tube. 
Medusoids, rs. on pertube. 
Aurelia, rod. each. 
Coryne, 1s. per tube. 
Obelia, rs. per tube, 
Ascaris(large), 8d. each. 
Cerebratulus, 1s. 6d. each. 
Nereis, 6d. each. 
Arenicola, 6d. each. 
Sagitta, rs. per tube. 
REDUCTION ON LARGER QUANTITIES. 


JAMES HORNELL, BIOLOGICAL STATION, JERSEY. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Lego Soiate, Ameba, Arcella, Actinosphzrium, 
Vorticella, Stentor, 1/5 eros, Melicerta, and many 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE -UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
— Hormiphora(preserved) ; Leptoplana ; Lineus, Phe! +t Nereis, 

“y= Arenicola, Lanice, Terebella ; Lepas, Balanus, Gammarus, 

pie qx! Nebalia, Carcinus; Patella, Buccinum, Eledone, Pectens, 
Bugula, Crisia, Pedicellina ; Holothuria, Asterias, Echinus ; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &e. 

For prices and more detailed lists apply to 

Biological Laboratory, Plymouth. 











THE DIRECTOR. 





COLLECTIONS TO ILLUSTRATE 


PHYSIOGRAPHY & GEOLOGY 
AS SET FORTH IN THE SCIENCE & ART DIRECTORY. 


12 Rock-forming Minerals and 20 Common Rote. in Box ey S| 
20 2 to illustrate Coal Mining, in Box .. ae: 
9 Metalliferous Mining .. o ooo 


° 

I 

12 2 Slides of Sections of Igneous Rocks .. ° 
Sedimentary and Metamorphic "Rocks 0 


12 ” ” 


Catalogues Post Free. 


THOMAS D. RUSSELL, Mineralogist, 
78 NEWGATE STREET, LONDON, E.C. 








Special 
prices. 


OP" 
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MESSRS. LONGMANS & Co.’sS LIST. 
Complete in THREE VOLUMES, Half-Bound. Vol. I., with 236 Illustrations, 8vo, £2 2s. Vol. II., with 


240 Illustrations, 8vo, £2 2s. 


Vol. III., with 352 Illustrations, 8vo, £3 3s. 


A DICTIONARY OF APPLIED CHEMISTRY. 


By T. E. THORPE, B.Sc. (Vict.), Ph.D., D.Sc. (Dubl.), F.R.S., 


Professor of Chemistry in the Royal College of Science, London. 


Assisted by Eminent Contributors. 





With 96 Diagrams and Illustrations. 


THE PRINCIPLES OF CHEMISTRY. 


2 Vols., 8vo, 36s. 


By D. Menpetterr. Translated from 


the Russian (Sixth Edition) by GEoRGE KAMENSKyY, A.R.S.M. of the Imperial Mint, St. Petersburg ; and Edited by T. A. 
Lawson, B.Sc., Ph.D., Fellow of the Institute of Chemistry. 


Fifth Edition. With 146 Illustrations. Crown 8vo, 6s. 6d. 


A TEXT-BOOK OF INORGANIC CHEMISTRY. By G. S. Newrn, F.I.C., 


F.C.S., Demonstrator in the Royal College of Science, London; Assistant Examiner in Chemistry, Science and Art Department. 


With 100 Illustrations. 


CHEMICAL ANALYSIS, QUANTITATIVE AND 


Crown 8vo, 6s. 6d. 


QUALITATIVE. By G. S. 


NEWTH, F.I.C., F.C.S., Demonstrator in the Royal College of Science, London ; Assistant Examiner in Chemistry, 


Science and Art Department. 


LONGMANS, GREEN, & CO., LONDON, NEW YORK, And BOMBAY. 





—W. G. PYE & CO. 


Physical & Physiological Instrument Makers, 
30 ST. ANDREW'S STREET, CAMBRIDGE. 


Mr 
© 
Apparatus 


for Determining 
the 
Mechanical Equivalent 
of Heat. 


PRICE 
£4 10s. 


~ > a 
ae PRA 
Specialities for teaching Experimental Physics. Good quality, moderate 
prices. Resistance Boxes, Single Coils, KEYS, Galvanometers, Bridges, 
Batteries, etc. 
Physical and Physiological Lists—Sixpence, Post free. 


OPTICAL & SCIENTIFIC INSTRUMENTS. 


Spectrometers, Spectroscopes, G s, Cathet ; Optical 
Benches, &c., &c. Instruments for special purposes constructed to Clients’ 
own designs. Price List on application. 

W. WILSON (formerly Foreman at Messrs. ELLIOTT Bros.), 
56 Crogsland Road, Chalk Farm, London, N.W. 
CONTRACTOR TO H.M. GOVERNMENT. 














C. BAKER’S 


MICROSCOPE 


SLIDE- LENDING DEPARTMENT 


COMMENCES THIS MONTH. 
Subseription 21/- for 12 deliveries of 20 Slides 
Post Free both ways. 

Lending Stock includes Diatoms, Foraminifera, &c., 
Botanical, Physiological, Zoological, Entomological, &c. . 


244 HIGH HOLBORN, LONDON, W.C. 
et lt tll i ow NE A 








ESTABLISHED 18651. 


BIRKBECK BANK 


30 Southampton Buildings, Chancery Lane, London. 
INVESTED FUNDS 


£10,000,000. 


The BIRKBECK ALMANACK, with full particulars, post free. 








“OPTIMUS ” MAGAZINE 
TWIN-LENS GAMERA. 


24 Films on Celluloid. 
No Dark Slides. 


FULL-SIZED Facsimite VIEW 
DURING EXPOSURE. 


Films changed by turning a 
. button. 
Films do not require — 
Notching or Cutting. 
Rack and Pinion for exact ad- 
justment of focus, so ensuring 
sharply-defined pictures. 


Price, with Pair of Rapid Rec- | 
tilinear Lenses and Roller Blind | 


Shutter, £15 15s. 


PERKEN, SON & 


RAYMENT, *sovsorw circus,’ 


FRANCIS RAVENSCROFT, Manager. 
PLATE 


“OPTIMUS” KOPIT "fxd" CAMERA, ( (2°). 
And THREE DOUBLE DARK SLIDES. £5 5s. Complete. 


This Camera is so small 
it may be carried in the 
pocket. In use it may 

| be held in the hand or 
attached to Tripod for 
either horizontal or ver- 
tical pictures. It pos- 
sesses the following ad- 
vantages, viz. :—Rack and 
| Pinion Focussing Adjust- 
ment; Rising and Fall- 
ing Front; Roller Blind 
(Time and Instantaneous) 
| Shutter; Automatic Hood 
| attached to Ground Glass, 
rendering focus cloth -- - " a ek see ith 
necessary; best workmanship; well-seasoned Mahogany ed i 
durable black leather. “OPTIMUS ” EXTRA RAPID EURYSCOPE, 


| /£/6, in aluminium mount, fitted with Iris Diaphragm. 


LONDON. ‘OPTIMUS.’ 


Dimensions 


when closed— inches. 
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He “N. & 6." GAMERAS JAS. J, HICKS, 


| 


AND KINEMATOGRAPHS ©, 9 & 10 HATTON GARDEN, LONDON, 


FOR SCIENTIFIC | SCIENTIFIC INSTRUMENT MAKER 


TO THE 


WORK. . WAR OFFICE, INDIA OFFICE, ADMIRALTY, &c., 
oh. i ; IS SOLE-MAKER OF THE 
High-class Instruments of best ; NEW PATENT 
; “WATEIN” 
Leading Experts at Home and a N MOUNTAIN ANEROID 
Abroad. ) = BAROMETER. 





workmanship. Used by the 


f . The Barometer that all the World 

] * aN has been waiting for, and the only 

COMPLETE . rai . . Aneroid that can be thrown in and our 
of action as required, and which, when 


PHOTOGRAPHIC . . Ma = NAVA. out of action, is absolutely impervious 
y ALJ = \4, to the influence of variations in at- 
F z ¥ #| mospheric pressure. Travellers and 
OUTFITS ; , q | caren ) Surveyors will now be able to ascertain 
; , f : 5 /| [| correct altitudes owing to the mar- 
Supplied for Scien- ij ; : Ig # . vellous accuracy of this Instrument, 
s 7 e F fs which is described at length by Mr. 
tific Expeditions i : Wuymper, the distinguis 5 Alpine 
: : H i ° 7 climber, in the “* Times” of Dec. 17, 
or Special Investi- > ES 1898. In 65 readings taken between 
gations “x SS 1227 and 10,289 feet above the sea, the 
: ; : mean error ascertained by comparison 
with the Mercurial Barometer was never so much as o'r of an inch. He 
‘ ‘ F says : “Extraordinary results may be obtained from Watkin’s Mountain 
Catalogues and Aewelé in observations made for altitude, and in determining differences of 
evel. 
Estimates free on “It is beyond doubt a wonderful instrument,” &c: (Press). 
application. It is made in Aluminium for lightness, in either 3-inch or 4}- 
(When writing, please refer to Nature.) inch sizes, with Sling Leather Case, and supplied at the follow- 
i g ’ PP 
sadiieoninahinieimnaniritomadaatetiias ing prices:—Scale to 5000 feet, £5 5g, To 10,000 feet, 
£5 10s, To.15,000 feet, £5 15s. To 20,000 feet, £6. 
N EW M A N & G U A R D | A, Ltd ‘y N.B.—Orders will be executed for this Instrument strictly in 
the rotation in which they are received. 


90 & 92 Shaftesbury Avenue, London, W Full particulars on application. _ 
OPPOSITE THE BRITISH MUSEUM. 


THACHER AY ETO 'T = x. 
GREAT RUSSELL STREET, LONDON. 


THIS newly-erected and commodious Hotel will, it is believed, meet the requirements of those who desire all the conveniences 
and advantages of the larger modern licensed hotels at moderate charges.. Passenger Lift. Electric Light in all Rooms. Bath-rooms 
on every Floor. Spacious Dining, Drawing, Writing, Reading, and Smoking Rooms. All Floors Fireproof. _ Perfect Sanitation. 
Night Porter. Telephone. Bedrooms from 2s. 6d. to 4s. 6d. per night. Full Tariff and Testimonials on application. 

Telegraphic Address: ‘‘ THACKERAY, LONDON.” Proprietor—J. TRUSLOVE. 


Also, amalgamated with, and under the same management, 


ESMOnN D HOTEL. 
(TEMPERANCB), 
MONTAGUE STREET, RUSSELL SQUARE. 
Tuis Hotel, which has been carried on so successfully for the last 13 years, adjoins the British Museum, and is exception- 
ally quiet. Bedrooms from 2s. to 3s. 6d. per night. Full Tariff and Testimonials on application. 
Telegraphic Address: ‘*‘ TRUSLOVE, LONDON.” Proprietor—J. TRUSLOVE. _ 


TO SCIENTIFIC MEN, NATURALISTS, TRAVELLERS, Ano OTHERS. 


THE To the details of Photographic Out- 
fits for Scientific Men, Naturalists, 

Pay Travellers, and others who require 
LONDON the Apparatus to be exact in every 
' particular, and to be made on 

Special Scientific’ lines.. THE STEREO- 

SCOPIC COMPANY also make 


ATTENTION ana‘can show the largest Stock in 


London _ of .practical and highly- 
ompan ; Pp ghiy 
Pp y finished HandCamerasof every kind. 
Extract of Letter from R. BOWDLER SHARPE, Esq., LL.D., Assist. Keeper Zoological Dept., British 
Museum March 4, 1898 :— “‘ I consider it one of the best day’s work I ever did when'I bought one of your Cameras. 
The ease with which it is worked, and the excellent results obtained, make it a most pleasurable accompaniment of 


*s outing.” 
anne eS ones FREE LESSONS OR DEMONSTRATIONS TO PURCHASERS. 
Ta Ee STEREOSCOPIC COMPANY, 
106 and 108 REGENT STREET, W., and 54, Cheapside, E.C. CATALOGUE FREE. 


rrimvea by KicHarRD CLay AND Sons, Limitep, at a 8 Bread Street Hill, Queen Victoria Street, in the City ct London, ana publisnea by MACMII.AN 
axp Co.. Lim:rep, at St. Martin’s Street, London, W.C. and THe MacmiL_an Company, 66 Fifth Avenue, New York.—Txuurspay, March 16, 1599 
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ENERAL LIBRARY, 


APR 5 1899 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


** To the solid ground 
Of Nature trusts the mind which builds for aye.”,—WORDSWORTH. 
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Registered as a Newspaper at the General Post Office. ) 








SCIENTIFIC INSTRUMENT 
MAKERS 
TO HER MAJESTY THE 
QUEEN 
AND THE GOVERNMENT. 


PHILOSOPHICAL INSTRU- 
MENT MAKERS BY SPECIAL 
APPOINTMENT TO THE 
Rovyat INSTITUTION OF 
; Great BRITAIN. 


Makers of. every descrip- 
tion of OPTICAL and 
PHYSICAL APPARA- 
TUS of the, highest class, 
for Colleges, Institutions, 
&c. 
Catalogue of 
OPTICAL LANTERNS, 
PROJECTION APPARA- 
TUS, and SLIDES, 6d. 
WIMSHURST ELECTRICAL MACHINES. 
ut Quai. 12 in., 70s. ; 15 in., £510s. ; 18 in.; £6 10s. Multiple-Plate 
achines, £20 to £150. As made for the Science and’ Art Depart- 
ment, and the Universities of Oxford, Cambridge, London, Sydney, 
N.S.W., McGill, Montreal, &c. 


3 FLEET STREET, TEMPLE BAR, LONDON, E.C. 


MICROSCOPE 


THE 


BRITISH STUDENTS.” 


Microscope Stand No. 55, as 
figured, with Iris Diaphragm, 
One Eye-piece; Double Nose- 
piece, Two Object-glasses, 2/3” 
and 1/6”, adjusted to be in 
about focus, and the whole 
packed in polished Mahogany 


Case, ad . 
£6 : 8 : 6 No. 55. 


R. & J. BECK, Ltd., 
68 CORNHILL, LONDON, E.C. 








{All Rights are Reserved. 


~ BROWNING’S PLATYSCOPIC LENS. 
With Larger Angles, Increased Field, and Improved Definition 








Engraved Real : 
AN ACHROMATIC COMBINATION, 
COMBINING THE DEFINITION OF A MICROSCOPE WITH THE 
PORTABILITY OF A POCKET LENS. 

“If you carry a small Platyscopic Pocket Lens (which every observer of 
Nature ought to do).’ "—GRANT ALLEN in Knowledge. 

The Platyscopic Lens is invaluable to botanists, mineralogists, or ento- 
mologists, as it focuses about three times as far from the object as the 
Coddington Lenses. This allows opaque objects to be examined easily. 

The Platyscopic Lens is made of four degrees of power, magnifying 
respectively 10, 15, 20, and 30 diams. ; the lowest power, having the largest 
field, is the best adapted for general use. 

he Lenses are set in Ebonite Cells, and mounted in Tortoiseshell Frames. 
Price of the Platyscopic Lens, mounted in Tortoiseshell, magnifying either 
10, 15, 20, or 30 diameters, each power, 158. 
In nickelised German Silver, each power, 17s. 6d. 
Illustrated Description sent free. 


JOHN BROWNING, 63 STRAND. LONDON, W.C. 


SPECTACLES 
ELECTRIC LIGHT, INCANDESCENT GAS, 


And other avected Illuminants, 


NEGRETTI & ZAMBRA’S 
THERMOSCOPIC LENSES 


Protect the Eyes from Glare, and 
RENDER THE LIGHT SOFT AND COOL. 


Illustrated Price Lists of Optical and Meteorological Instruments 
Free by Post to all parts of the World. 


NEGRETTI AND ZAMBRA, 
SCIENTIFIC INSTRUMENT MAKERS to THE QUEEN, 
38 HOLBORN VIADUCT, E.C. 


BRANCHES : 46 CORNHILL; 122 REGEN T STREET. 
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BIRKBECK INSTITUTION, 


Breams Buildings, Chancery Lane, E.C. 
Principat: G. ARMITAGE-SMITH, M.A. 


DAY AND EVENING CLASSES. 


@WNIVERSITY OF LONDON.—Complete Day Courses for all the 
Examinations in Science, and Complete Evening Courses for all the 
Examinations for the Science, Arts, and Law Degrees. 

SCIENCE CLASSES in every Branch, with Practical Work. Well 
equipped Laboratories for Chemistry, Physics, Biology, Botany, 
Geology, Mineralogy, and Metallurgy. 

<CONJOINT BOARD : Lectures and Practical Work in Chemistry, Physics, 
Biology, and Practical Pharmacy. NEW TERM for Conjoint Board 
and Inter. M.B. Examinations has just commenced. 

Prospectus, Calendar (6d.), and Syllabuses of Classes on application to the 

fet Secreta ry. 


ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL, 
ALBERT EMBANKMENT, S.E. 


The SUMMER SESSION will commence on MONDAY, May 1. 


Students entering in the Summer are eligible to compete for the Science 
Scholarships of £150 and £60 awarded in October. 


A Scholarship of £50, open to University Students, and other Prizes and | 


Scholarships of the value of £500, are offered for annual competition. 

All Appointments are open to Students without extra payment. 

Special Classes for the Examinations of the University of London are 
held throughout the year. 


Tutorial Classes are held prior to the Second and Final Examinations of 


the Conjoint Board in January, April, and July. 

A Register of approved lodgings and of private families receiving Boarders 
is kept in Secretary's Office. 

Excellent Day Club accommodation is provided in the School Building, 
ind an Athletic Ground at Chiswick. 

Prospectuses and all particulars may be obtained from the. Medical 
Secretary, Mr. G. RENDLE. 

H. P. HAWKINS, M.A.,. M.D.Oxon., Dean. 


TECHNOLOGICAL EXAMINATIONS, 
1899. 

CITY AND GUILDS OF LONDON INSTITUTE. 

The Institute's Examinations in Technology will be held on April 26, 
»9, May 1, 2, 3, 4, 6, 8, 9, 12, 13, June 3 and 10. 

All Applications from Local Secretaries for Examination in Technology 
must be forwarded to the Institute on or before March 20. 

Only in exceptional cases, and by payment of an additional Fee, can 
Applications be received from Local Secretaries after that date. 


Candidates in Technology, not attending any registered class, should | 


apply at once to the Secretary of the nearest Local Centre. 

Applications from any individual Candidates for Examination at the 
Offices of the Institute, should be made not later than March 30, addressed 
to the EXAMINATIONS DEPARTMENT, City and Guilds of London Institute, 
Exhibition Road, London, S.W., and should be accompanied by a Postal 


Order for the amount of the Fee, the subject and Grade of Examination | 


being clearly stated. an eh ES a Sn i: 
UNIVERSITY COLLEGE. LONDON. 
FACULTY OF MEDICINE. 

The Summer Session begins on May 1. ‘The work is arranged so that a 
Student may advantageously begin his Medical Curriculum then. 
Full information may be obtained from either of the undersigned. 
R. J. GODLEE, M.S., F.R.C.S., Dean of the Faculty. 
J. M. HORSBURGH, M.A., Secretary. _ 


D. P. H. 
HEATHCOTE SCIENCE 
LABORATORIES. 


The SUMMER Course (lasting ten weeks) will commence on WEDNES- 
DAY, APRIL 12. The Course comprises Lectures and Practical Work to 
meet the requirements in the Science Subjects of all the Public Health Ex- 
aminations of the various Examining Bodies. Subjects, with fees, as below : 


Bacteriology, Practica! and Theoretical, £5 5s.; Chemistry (including | 


Physics where necessary), £6 6s. ; Vital Statistics and Special Lectures on 
Sewage treatment, £2 2s.; Inclusive Fee for above, £12 12s.; Short 
Revision Course, £2 2s.—HOURS to suit the majority of those attending, 
but special arrangements can be made in individual cases. For further 
information apply, The SuPERINTENDENT, Heathcote Science Laboratories, 
9 Heathcote Street, Gray’s Inn Road. 


DEVON COUNTY COUNCIL. 
INSTRUCTOR IN AGRICULTURE. 

The Technical Education Committee invite APPLICATIONS for the 
above appointment. ; , 

The Salary will commence at £200 per Annum, with travelling expenses. 
The Instructor appointed will be required to devote his whole time to the 
duties. ’ 

For further particulars apply to the ORGANISING SECRETARY, County 
Education Offices, 9 Silver Terese, Richmond Road, Exeter, to whom all 
applications must be sent so as to reach him not later than April 18, 1899. 

H. MICHELMORE, Clerk of the County Council. 

‘Castle of Exeter, March 16, 1899. 


WANTED, an ANALYTICAL CHEMIST 


of exceptionally high and proved ability and accuracy, with good experi- 
ence in testing Medical Chemicals, to take the position of Chief 
Analyst at the Works of a leading London Firm of Manufacturing 
Chemists. A gentleman who has taken University Degrees preferred. 


—Address, stating age, qualifications, and experience, to “ Analyst,”’ 
| ec Markey, Stewart, & Co., 57 Coleman Street, London, 





PARTNER WANTED in a SCIENTIFIC 
MANUFACTURING BUSINESS, with £3000 to £5000. Would 
suit Scientific Man or Son; exceptional opening ; Capital wanted to 
enlarge the Business and carry out the Orders in hand, and to enable 
the increasing demand to be met. Profits very large.—Address 
“ ScieNTIFIC,” care of NATURE Office. 


BRUNTS TECHNICAL SCHOOL, 
MANSFIELD. 
An ASSISTANT MASTER is Wanted in the above School of Science, 
to teach Woodwork and able to assist in the Chemical or Physical Labor- 
atory. Salary, £90 to £100 per Annum. 


Apply, giving qualification, age, experience and references, to 
C. E. STACEY, B.A., B.Sc. 


Sale. bp Auction. 


MONDAY AND TUESDAY, MARCH 27 & 28. 
IMPORTANT SALE OF COLEOPTERA AND OTHER INSECTS. 
MR. J. C. STEVENS will Sell by Auction 

at his Great Rooms, 38 King Street, Covent Garden, as above, at half- 
past 12 o'clock each day, the valuable Collections of Coleoptera and 
other Orders of Insects formed by the late Mr. SrerHEN BARTON 
during the last fifty years, together with the Cabinets, Books, Store 
Boxes, &c. 
On view Saturday prior 10-4, and Mornings of Sale. 
preparation. 








Catalogue in 





Large Crown 8vo, 12s. 


TRUE TALES UF THE INSECTS, By 
L. N. BADENOCH, Author of “‘ Romance of the Insect World.” 
With Frontispiece and 43 Illustrations by MarGaret T. D. BADENOCH. 

The object of this volume is to present an interesting and at the same 
time a minute account of the winged insects (Orthoptera and Lepidoptera), 
particularly of the more remarkable species. The author gives accounts of 
their habits, structure, colour, form, concisely and clearly ; and attempts to 
deal with the subject in a manner attractive to the general reader, as well as 
interesting and valuable to the entomologist. 

| NOW READY. Price 2s. 6d. 

/MEASUREM#NT AND WEIGHING: a 

First Year's Course in Elementary Practical Physics. By EDWIN 

EDSER. With Diagrams and Illustrations. Crown 8vo. 

THIRD EDITION. 950 pp. 12s. 6d. net. 


|A TEXT-BOOK OF MECHANICAL EN- 
| GINEERING. By WILFRED J. LINEHAM, M.I.C.E., M.I.M.E. 
} Head of the Engineering Department of the Goldsmiths’ Company's 
| Institute, New Cross. 





| Part I.—WORKSHOP PRACTICE. 
Part II1.—THEORY AND EXAMPLES. 

‘*Combining practice and theory in their proper relationship.” — Zag ineer. 
| ‘Descriptions obviously based on a sound knowledge of workshop re- 
| quirements. . . . The best illustrated text-book we have met with. A 
really excellent work.” —Zuginerring. 
|  ** We know nothing that can be compared with it in scope and merit.”-- 
Pall Mall Gazette. ; 
|  ** Will prove a standard text-book.” —Ziectrical Enginecr. 

CHAPMAN & HALL, Limirep, London. Agents for the Science and Art 
Department of South Kensington, and for the Scientific Publications 
of Messrs. Wiley and Sons of New York. Catalogues on application. 


THE KIESELGUHR OF 
- COUNTY ANTRIM. 


| By JAMES HOLMS POLLOK, B.Sc. 





| Being the Scientific Proceedings of the Royal Dublin Society, 
Vol. IX. New Series. Part 1, No. 5. Prick SIXPENCE. 


WILLIAMS & NORGATE, 14 Henrietta Street, W.C. 


Now Ready. No. 13. Price 1s. 


THE SCIENTIFIC ROLL. 


Climate: Baric Condition. To be completed in Sixteen Numters. 
Conducted by ALEXANDER RAMSAY. 
tuses and Subscription Forms Free by Post on application to the 
ublishers. A few of Nos. 1 to 12 still in print, price ts. each. 
THE GEOLOGICAL TIME PAPERS AND CHARTS. 
No. 1. The “* R” Geological Time Scale, price r¢. Nos. o to 3 Charts, 
3d. each. Post free rd. extra. Now ready. ; 
London: O’DRISCOLL, LENNOX, & CO., Printers.and Publishers, 
lephant Road, Elephant and Castle. 


ro & 12 
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NOW READY. 
THE ONLY STRICTLY UP-TO-DATE INTRODUCTION TO BACTERIOLOGY. 


THE PRINCIPLES OF BACTERIOLOGY. 


By DR. FERDINAND HUEPPE, 


Professor of Hygiene in the University of Prague. 
EDWIN O. 


Professor 
With Coloured Plates, &c. 


Translated from the German by 
JORDAN, Ph.D. 
465 pp., cloth, post 8vo, 9s. 





THE RELIGION OF SCIENCE LIBRARY. 


3 The Religion of Science. By Paut Carus. Is. 6d. 


. Three Introductory Lectures on the Science 
of Thought. By F. Max MiLLER. 1s, 6d. 

3. Three Lectures on the Science of Language. 
By F. Max MULLER. Is. 6d. 


. The Diseases of Personality. By Tu. Riso. 
Is. 6d. 


. The Psychology of Attention. By Tu. Risor. 
ts. 6d. 


». The Psychic Life of Micro-Organisms. 
ALFRED BINET. Is. 6d. 


. The Nature of the State. 
3. On Double C io e 


. Fundamental Problems. 
2s. 6a. 


. The Diseases of the Will. 


By 
By Paut Carus. 9d. 

By ALFRED BINET. 9d. 
Pp. 373- 





PAuL Carus. 


By Tu. RIBoT. Is. 6d. 


. The Origin of Language, « The Logos Theory. 
By Lupwic Noire. 94d. 


. The Free Trade _— in England. By Gen. 


M. M. TRUMBULL. Is. 
3. Wheelbarrow on the a Question. 2:5. 


. The Gospel of Buddha. By Pau Carus. 2s. 
. Primer of Philosophy. By Paut Carus. Is. 6d. 


. On Memory, and The Specific Energies of the 
Nervous System. By Prof. Ewatp HERING. 9d. 


. The Redemption of the Brahman. By R. 
GARBE. Is. 6d. 

. On Germinal Selection. 
Is. 6d. 

. Lovers Three Thousand Years Ago. By T. A. 
GOODWIN. 9d. 

. Popular Scientific Lectures. By Ernst Macu. 
2s. 6d. 


By AuGust WEISMANN. 


. Ancient India. Its Language and Religions, | 


By Prof. H. OLDENBERG. Is. 6d. 
3. The Prophets of Israel. 


Is. 6d. 
24. Homilies of Science. By Dr. PAuL Carus. 2s. 


By Prof. C. H. CoRNILL. 


26. The Philosophy of Ancient India. By R. | 


GARBE. Is. 6d. 

. Martin Luther. By Gustav FreytTac. Is. 6d. 
. On Orthogenesis. By TH. Eimer. ts. 6d. 

30. Chinese Philosophy. By Pau Carus. Is. 6d. 

31. The Lost Manuscript. 


Evolution. 9d. 
33. Chinese Fiction. By Dr. Grorce T. CANDLIN. 9d. 


34. Mathematical Essays and Recreations. By 
HERMANN SCHUBERT. Is. . 


35. The Ethical Problem. By Dr. Pau. Canis. 2s. 6d. 


By CARL VoN NAGELI. 


~ OPEN- COURT PUBLISHING COMPANY: 


By GusTAV FREYTAG. 3s. | 
32. A Mechanico-Physiological Theory of Organic | 


THREE IMPORTANT MATHEMATICAL WORKS. 


By AUGUSTUS DE MorGAN. 


THE STUDY AND DIFFICULTIES OF MATHE- 
MATICS. New, Corrected, and Annotated Edition, with 
References to Date, of the Work published in 1831 by the 
Society for the Diffusion of Useful Knowledge. The 
Original is now scarce. With fine Portrait of the Author, 
Complete Index, and Bibliographies of Modern Works on 
Mathematics, &c. 288 pp., post 8vo, cloth, 5s. 


LECTURES on ELEMENTARY MATHEMATICS. 
By JoserpH Louis LAGRANGE. With Portrait of the 
Author, 172 pp., 5s. Includes Lectures on ‘‘ Arithmetic,’ 
** Algebra,” ‘The Resolution of Numerical Equations,” 
and “* The Usage of Curves in the Solution of Problems.” 
A Masterpiece of Mathematical Exposition. Never before 

Dr ee in English, nor in separate form in French. 
seful and interesting reading.”—Manchester Guardian. 


MATHEMATICAL ESSAYS and RECREATIONS. 
By HERMANN SCHUBERT. Translated from the German 
by T. J. McCormack. Contains Essays on ‘‘ The Notion 
of Number,” ‘‘ Monistic Arithmetic,” ‘‘ History of the 
Squaring of the Circle,” ‘‘The Fourth Dimension,” 
** Magic Squares.” 150 pp., large Post 8vo, cloth, 3. 6d. 


A GREAT WORK ON PSYCHOLOGY. 
TRUTH AND ERROR; or, The Science of Intel- 


lection. By Major J. W. PowELL, Director of the U.S. 
Bureau of Ethnology. 423 pp., post 8vo, cloth, 7s. 6d. 
No student of the sciences can afford to neglect this book. The dis- 
cussion is clear and entertaining. 
** A formidable display of scientific knowledge. . . . The work is clearly 
written, and contains several chapters of lasting interest.”-—Scoftsman 


A DARING BOOK. 
THE GOSPEL ACCORDING TO DARWIN. By 
Dr. Woops HUTCHINSON. 241 pp., post 8vo, 65 


** We can commend Dr. Hutchinson for having given us a cheerful, wise, 
and instructive series of Darwinian sermons.” —Westminster Review. 


A NEW LIGHT ON HEBREW HISTORY. 
HISTORY OF THE PEOPLE OF ISRAEL- 


From the Earliest Times to the Destruction of Jerusalem. 
By Professor C. H. CorNILL, of the University of Kénigs- 
berg, Germany. 325 pp., cloth, gilt tops, 7s. 6¢. Trans- 
lated by Professor W. H. CARRUTH. A fascinating 
portrayal of Jewish history by one of the foremost of Old 
Testament Scholars. 





By Professor ERNST MACH. 

THE SCIENCE OF MECHANICS. A Critical 
and Historical Exposition of its Principles. Translated from 
the second German Edition by THomas J. McCoRMACK. 
With 250 Cuts and Illustrations. Pp., 534, half-morocco, 
gilt top, 12s 6d. 


POPULAR SCIENTIFIC LECTURES. Trans- 
lated by T. J. McCormack. Third Edition. Pp., 411- 
Fifty-nine Cuts. Cloth, gilt top, 7s. 6d. ; paper, 25. 67. 


CONTRIBUTIONS TO THE ANALYSIS OF THE 
SENSATIONS. Translated by C. N. WiLLIAMs. Pp., 
208. Cuts, 37. Cloth, 6s. 6d. 


CHICAGO. 


LONDON : KEGAN PAUL, TRENCH, TRUBNER AND CO., LIMITED. 
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PROF. ANDERSON STUART'S: 


EYE MODELS, 


ESPECIALLY ADAPTED FOR TEACHING PURPOSES. 


Model to show the 
Corresponding Points 


on the Retina. 
(Ske FIG.) 


A board painted to represent a horizontal section through a pair | 


of eyes, has two large concave metal mirrors fixed at right 
angles to the board to represent the retinz of the two eyes. 
These mirrors are adjustable to allow of an object being placed 
in the focus of both mirrors. When this object is moved in 
front of the mirrors the image is seen to move an equal amount 
in each mirror. £1 1s. 

oe MODEL to demonstrate the 
action of the external muscles of the eye-ball... 22 10 O 
BLIND SPOT MODEL i aa 15 Oo 
DIPLOPIA MODEL ... ion my 
WRITE FOR. CATALOGUES. 


150 


SCIENTIFIC INSTRUMENT CO., Lo, CAMBRIDCE. 


| automatically 
| on the photograph all, 
| or nearly all, the data 





THE BRIDGES-LEE 


-PHOTO-THEODOLITE 


The most perfect Instrument . 
invented for Survey Work in 
Mountainous Districts, and for 
Military or Rapid Surveys. 

The Photo-Theodolite 
records ° 


necessary for the reduc- 
tion of the photographs, 
including the Magnetic 
bearings,— thus con- 
siderably reducing the 
time spent and the risk 


| of error in the interpretation of 


the photographs. 
The Instrument is fitted with 
an Aluminium Body, 6-in. 


| Azimuthal Circle, reading with 


Vernier to one minute of arc, 
4-in. Compass, divided to half 
degrees. Telescope with erect 


| and inverting Eye-pieces, rapid 
| Rectilinear Lens with Iris Dia- 


phragm and Colour Screen, six double dark Slides in Mahogany 


| Case, with Stand complete, £245. 


Descriptive Pamphiets and Illustrated Description 
of the Instrument sent free on application. 


L. CASELLA, 
147 Holborn Bars, London, E.C. 


Telegraphic Address : ‘‘ Escutcheon, London.” Telephone: Holbern 1054. 





EXTRAORDINARY VALUE IN BALANCES. 





MESSRS. F. E. BECKER & CO. 


OFFER 


100 GRAMME 


BALANCE, 


Of their very best finish, as described 
on the other side, for 


£1:9:6 


W. & J. GEORGE, Ltd., late 


F. E. BECKER & 60., 


BALANCE 
AGAT 


KNIFE EDGES 
& BEARINGS 
BEAM SUPPORT 
LEVELLING SCREWS 
PLUMB LINE 
EXTRA HOOKS 
For Specific Gravity Expts. 
SENSITIVE to 1 MILLIGRAMME 


£1:9:6 
33-37 HATTON WALL, LONDON. 


HATTON GARDEN, 


WORKS—33-36 CAMBRIDGE STREET, & 13-15 CRESCENT, BIRMINGHAM. 


a” Send for new Illustrated Catalogue of CHEMICAL, BACTERIOLOGICAL, 
METALLURGICAL and other Apparatus; and send application to receive 
a copy of our new IIlustrated and complete Catalogue of PHYSICAL Apparatus 


on publication, which will be shortly. 
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CARL ZEISS, 
OPTICAL WORKS, JENA. 


London Branch : 
29 MARGARET STREET, REGENT 
STREET, W. 





MICROSCOPES and ACCESSORIES 
—For Bacteriology, Biology, Mineralogy and 
Student’s use. — Apochromatic, Achromatic 
Objectives.—Micrometers, &c. 

OPTICAL MEASURING INSTRU- 
MENTS.—Spherometers, New Crystal Re- 
fractometer, Butter-Refractometer for the rapid 
determination of the purity of Butter, Lard, and 
Glycerine. 

Note.—We do not make Theodolites. 

Illustrated Catalogues, including new edition 

(1898) of Catalogue of Microscopes, free. Please 

_ state which required. 


TO SCIENCE LECTURERS. 
HUGHES’ MOTO-PHOTOSCOPE FOR LIVING PICTURES. 


THE MOST PERFECT. : 
No Suutrer, therefore no Flickering. Superb Mechanism. 

The Moto-Photo Camera for taking the Pictures. Illustrated Lists, od. 
See Mr. HuGues’ PATENT COMBINATION OPTICAL LANTERN, 
&c. Miniature Triple Lantern constructed for B. J. MALDEN, Esq. ; great 
success. New Oxyhydrogen Microscope. Science Lanterns for Class 
Demonstration. Magnificent Results. Docwra Triple, Prize Medal, 
Highest Award. Supplied to the Royal Polytechnic Institution, Dr.H. Grat- 
TAN GUINNESS, Madame ApgELINA Patti, &c., &c. Patent Pamphengos 
Science Lanterns. The Universal Lantern 4-inch Condensers, 4-wick Lamp, 
Portrait Combination front Lenses, 18s. 6d., Marvellous value. Science 
Lecture Sets. Novelties. The Lantern Kaleid pe. Cheapest Lantern 
Outfits in the World. Grandly Illustrated Catalogue, over 180 choice En- 
gravings, 6d.; Postage, 34. List of 300 Lecture Sets, Science Sonan 
Views, &c , 6d.; Postage 2d. Pamphlets Free.—W. C. HUGHES, 
SPECIALIST, Brewster House, 82 Mortimer Road, Kingsland, N. 


MINERALOGY. 


Choice Crystallized Minerals, Precious Stones, Carved 
Opals, Rock Crystal Spheres, Agate, Jasper,and Fluor 
Spar Ornaments. 

COLLECTIONS FOR THE PROSPECTOR. TEACHER, OR STUDENT. 
SECOND-HAND CABINET FOR SALE. 
BLOWPIPE CASES AND APPARATUS. 
LESSONS GIVEN. 


S. HENSON, 97 REGENT ST. 














COLLECTIONS TO ILLUSTRATE : 
AS SET FORTH IN THE SCIENCE & ART DIRECTORY. 
12 Rock-forming Minerals and 20 Common Rocks, in Box a 
20 Specimens to illustrate Coal Mining, in Box ... ws oe 15 
20 ” ” ” Metalliferous Mining ... 
12 Slides of Sections of Igneous Rocks .. a an 
Sedimentary and Metamorphic Rocks 


Catalogues Post Free. 


THOMAS D. RUSSELL, Mineralogist, 
78 NEWGATE STREET, LONDON, E.C. 


ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH), 
NATURALIST, 
180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. 


~ THE MOST NUTRITIOUS. 


EPPS’S 


GRATEFUL—COMFORTING. 


COCOA 


BREAKFAST—SUPPER. 





° 
es 
o 18 
o 18 


12 ” ” ” 











BREWSTER, SMITH, & CO., 


6 CROSS STREET, FINSBURY PAVEMENT, E.C. 
MANUFACTURERS AND IMPORTERS OF 


CHEMICAL AND SCIENTIFIC APPARATUS 
PURE CHEMICALS. 


Apparatus for Schoo! and Trade purposes. 





Finest Bohemian and Jena Hard Glass, also Cheap German 
Glass Goods, graduated and verified Burettes, Pipettes, and 
c.c. Measures, Balances, Metric Weights, either separately or 
n Sets. 

Our New Test Tube Stands (Patent applied for) will hold any size Test 
Tubes, from } to 14 inch diameter. A great advantage over the ordinary 
Stands in use, which only have 3-inch holes. 


Lilustrated Price List of ‘Chemical Apparatus, wherein New Apparatus 
will be found described, Post Free. 


FREDK. JACKSON & Co. 


(Late MOTTERSHEAD & CO.), 


|14 CROSS STREET, MANCHESTER, 


Goods Entrance: 10 Half-Moon Street, 


LABORATORY FURNISHERS, 
Importers, Manufacturers, and Dealers in 
CHEMICAL AND’ PHYSICAL 

APPARATUS - 


Of every Description. 
Fine Chemicals, Volumetric Solutions, 
Plain and Stoppered Bottles, 


AND EVERY LABORATORY REQUIREMENT. 


Illustrated Oatalogue of Apparatus, with Price 
of Chemicals, free on application. 


Telegraphic Address—‘ APPARATUS, MANCHESTER.” 
Telephone Number—2038. 


WATKINS & DONCASTER, 


NATURALISTS, 


AND MANUFACTURERS OF 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS, AND ALL BRANCHES OF 
NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 


Call or send for detailed Catalogue (66 pp.), Post free on 
application. 
N.B.—For Excellence and Superiorit 
Apparatus, references are permitte 
Patrons, Museums, Colleges, &c. 


A LARGE STOCK OF INSECTS AND BIRDS’ EGGS. 

Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 

with true natural surroundings. All Books and Publications on Natural 
istory supplied. 





RAR 


Vw 


WY UULS 





ree 


Apparatus for estimation of sulphur in spent oxide. 
al 














of Cabinets and 
to distinguished 





36 STRAND, LONDON, W.C. 


Five Doors from Charing Cross.) 


PHYSIOGRAPHY and GEOLOGY. 


COLLECTIONS & MICROSCOPIC SLIDES, 


As advised by Science and Art Directory, arranged by 


JAMES R. GREGORY & CO., 
Mineralogists, &c., 
To Science and Art Department, British, Indian and Colonia! 
Museums, &c. 
NOVELTIES and RARE GEMS and PRECIOUS 
STONES. 





rposes. 


Mineral Specimens for Museums, and Collectors, and ali 
inerails 


Rock Specimens and Microscopic Sections of Rocks and 
cut to order. 
NEW AND VALUABLE MINERAL SPECIMENS CONSTANTLY 
ARRIVING. 


Stores & Offices: 1 Kelso Place, KENSINGTON, W. 


New CaTALoGugs anv Lists FREE. 
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ORIENT COMPANY'S PLEASURE CRUISE.| LIVING SPECIMENS FOR 
By their Steamship ZUS77AN/A (3912 tons register). TH E M ICROSCO PE. 


Leaving Villefranche (Nice), 28th March. 


For CIVITA: VECCHIA (for Rome), KATAKOLO (for Olympia), Volvox, Spirogyra, Desmids, Diatoms, Ameba, Arcella, Actinosphzrium, 
‘ ie 7 Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
NAUPLIA PIR£US (for Athens), SMYRNA (for Ephesus), other Specimens of Bond Life. Price 1s. per Tube, Post Free. Helix 


CONSTANTINOPLE, MUDANIA, SANTORIN, SUDA BAY (for pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 
Canea), MALTA, GOLETTA (for Tunis), ALGIERS, GIBRALTAR and 
THOMAS BOLTON, 


LISBON. 
Asuving Vath to Londen, oth Mey. 25 BALSALL HEATH ROAD, BIRMINGHAM. 








String Band, Electric Light, Hot and Cold Baths, High-class Cuisine. 


F. GREEN and CO. bila MARINE BIOLOGICAL ASSOCIATION 
Managers { ANDERSON, ANDERSON, and CO. } Fenchurch Avenue. OF THE -UNITED KINGDOM. 
For passage apply to the latter Firm, at 5 Fenchurch Avenue, London, THE LABORATORY, PLYMOUTH. 


E.C. ; or to the West End Branch Office, 16 Cockspur Street, S.W. 
—ssdBST ABLIS HED 185 "A ri The following animals can always be supplied, either living 
or preserved by the best methods :— 


B I R K B EK CO K B A N K Sycon; Clava, Obelia, Sertularia; Actinia, Tealia, ane, Alcy- 


onium; ag ag J ae apy nap tw pores Nereis, 
South Buildings * Aphrodite, Arenicola, nice, Terebella ; pas, alanus, Gammarus, 
gp Saahonptan Cuero Sheneny Lgen, agien Ligia Mysis, ——, ry ; Patella, Buccinum, ne fy 
Bugula, Crisia, Pedicellina ; Holothuria, Asterias, Echinus ; Ascidia, Salpa 

INVESTED FUNDS (preserved), Scyllium, Raia, &c. 


-» &e. 
. : ? 
For prices and more detailed lists apply to 
£ 1 0 5 000 5 000 s Biological Laboratory, Plymouth. THE DIRECTOR. 
The BIRKBECK ALMANACK, with full particulars, post free. 
FRANCIS RAVENSCROFT, Manager. 


Seiieasicendien THE IRISH NATURALIST. 


HOLLOWAY’S ‘OINTM ENT §\a Monthly Magazine of Irish Zoology, Botany, and 


CURES Geclogy. Price 6d. 


i 3 A RPENTER, B.Sc., and R. LLOYD 
Gout, Rheumatism, Lumbago, Sciatica, Cuts, a 


Bruises, Sprains, &e. Annual Subscription, 5s. Post Free to any Address. 
INVALUABLE FOR ALL SKIN DISEASES. Dublin: EASON & SON, Lrp., 40 Lower Sackville Street 


Holloway’s Ointment and Pills may be obtained of Se a eee 
all Medicine Vendors. London: SIMPKIN, MARSHALL,HAMILTON, KENT, & CO., Ltd. 


MACMILLAN AND CO’S NEW BOOKS. 
VACCINATION: its Natural History and Pathology. Being the Milroy Lectures 
for 1898, delivered before the Royal College of Physicians of London. By S. MONCKTON COPEMAN, M.A., 


M.D.Cantab., M.R.C.P.Lond. With 12 full-page Plates. Crown 8vo, 6s. net. 
NATURE. —‘‘ Dr. Copeman’s contribution to the study of the bacteriology of vaccination is of high value and interest.” 


GENERAL PHYSIOLOGY. An Outline of the Science of Life. By Max 


VERWORN, M.D., Ph.D., A.Q., Professor of Physiology in the Medical Faculty of the University of Jena. Translated 
from the Second German Edition, and Edited by FREDERIC S. LEE, Ph.D., Adjunct Professor of Physiology in 
Columbia University. With 285 Illustrations. Medium 8vo, 15s. net. 


LANCET.—“ This work is one of those that will bear reading twice, and reading carefully. . . . The subject is treated in 
an original and very interesting manner. We may add that the translation reflects great credit upon Dr. Lee, being smooth and 
intelligible throughout. . . . From it our readers will, we are sure, derive both pleasure and instruction.” 


COLUMBIA UNIVERSITY BIOLOGICAL SERIES. NEW VOLUME. 


THE FOUNDATIONS OF ZOOLOGY. By Wut Kerry Brooks, Ph.D., 


LL.D., Professor of Zoology in the Johns Hopkins University. Demy 8vo, ros. 6d. net. 
SECOND PART NOW READY. 


EXPERIMENTAL MORPHOLOGY. By Cuartes Benepicr Davenport, Ph.D., 
Instructor in Zoology in Harvard University. Part II. EFFECT OF CHEMICAL AND PHYSICAL AGENTS 
UPON GROWTH. 8vo, gs. net. (Already published, Part I., 8vo, 9s. net.) 


244 TEST PAPERS IN PRACTICAL PLANE AND SOLID GEOMETRY 
(Science Subject I.), Elementary Stage. By GEORGE GRACE, B.Sc. (Lond.), A.R.C.Sc. (Lond.), 1st Class Honours 


in Solid Geometry, Science Master in the Keighley Trade and Grammar School and the Keighley Technical Institute. 
Printed on Cartridge Paper. 2s. 


THE DAWN OF REASON; or, MENTAL TRAITS IN THE LOWER 


ANIMALS, By JAMES WEIR, Jr., M.D. Globe 8vo, 5s. 
MACMILLAN AND CO. LIMITED, LONDON. 
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NEW MICROSCOPES AND FITTINGS. 


3 
a) 
Z 
n 
v4 
2) 
n 
| & 
Z 
1°) 
n 
b 
< 
3 
Es 


pi} 


EMI 


_ “FRAM” MICROSCOPE, 


6 


FEATURES :— 
Improved Diagonal 


A HIGHEST-CLASS MICROSCOPE AT A VERY 


MODERATE COST. SPECIAL 
Coarse Adjustment.—Watson’s 


Rackwork and Pinion. 


ATWooD MACHINE. 


Gives Accurate Results, Small Space required, Fastens to Wall, Length 8 to 9 Vest, Mostrie Release, Slidin 


Grad 


uated, 


This Machine gives first-class results, and is to be depended upon. 








MADE IN THE 
WORKSHOPS OF 


PH 


CAL AND PHYSICAL APPARATUS MAKE 


« 


4: 
y 


“Uff 





, 
s 


Foot.—Spread 7 


s 
, 
s 


king approximately in 


-piece. 


elson 


Body Length—152 


extended 250 m/metres 
£s.d. 


Stage.— 


Objectives. —Watson 


Tripod 


inches, affording absolute rigidity. 


horse-shoe pattern, 


Fine Adjustment.—Watson 


38 by 3%in. 


w-tube 


PRICES. 
Microscope, with one eye- 


ce, two objectives, 1-6in., and choice 


Mirrors.—Plane and Concave. 


well-known Lever form. 
Parachromatic Series, all wor 
focus when revolved on a nose 


m/metres, with dra 


| 


) 
p 


.—* Fram 


io) 
w 
~ 


© 


Microscope, fitted as in 
epiec illuminator with 
Iris Diaphragm, complete in mahogany 


Set X., with the addition of a second 


-» $in., or Zin., complete in maho- 
and Abbe 


gany case 


Set X1.—‘ Fram” 
eyepiece, 


o 
w 
oo 


. For Bacreriococy —‘ Fram” 


Microscope, complete as in Set XI., with 


Ma 


o.6[6f 
» ” 
° ° 


tor 


“(Pakes’) 


Cup 


for writing on glass, four 


GLass 


SuBSTAGE, with Centring Screws and 
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i BRITISH DESIGN AND WORKMANSHIP 
i ; Is the best All-round Lens for either Professional or Amateur use. 
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ROYAL INSTITUTION OF 
GREAT BRITAIN, 
ALBEMARLE STREET, PICCADILLY, W. 


“CENTENARY YEAR OF THE ROYAL INSTITUTION, 1899. 


LECTURE ARRANGEMENTS AFTER EASTER, 1899. 


Lecture Hovur, 3 O'CLOCK P.M. 

Prof. J. Cossar Ewart, M.D., F.R.S., Regius Professor of Natural 
History, Edinburgh University. Three Lectures on ‘ Zebras and Zebra 
Hybrids.” On Tuesdays, April 11, 18, 25. 

Prof. Sitvanus P. Tuompson, D.Sc., F.R.S., 4.2.7. Two Lectures 
4the Tyndall Lectures) on ‘‘Electric Eddy-Currents.” On Tuesdays, 
May 2, 9. 

Prof. Witt1aM J. Sottas, LL.D., D.Sc., F.R.S., Professor of Geology 
and Palzontology, University of Oxford. Three Lectures on “‘ Recent 
Advances in Geology.” On Tuesdays, May 16, 23, 30. 

Prof. Dewar, M.A., LL.D., F.R.S., 47.2./., Fullerian Professor of 
Chemistry, R.I. Three Lectures on “‘ The Atmosphere.”” On Thursdays, 
April 13, 20, 27° 

Lewis F. Day, Esq. Three Lectures on ‘“‘ Embroidery.” On Thursdays, 
May 4, 11, 18. 

Prof. L. C. Matt, F.R.S.. Professor of Biology, Yorkshire College. 
Two Lectures on *‘ Water Weeds.” On Thursdays, May 25; June 1. 

Louis Dver, Esq., M.A. Three Lectures ou ‘* Machiavelli.” On 
Saturdays, April 15, 22, 29. 

W. L. Brown, Esq., L.R.C.P., L.R.C.S. Two Lectures on “‘ To Icer 
dand in Search of Health” (with Lantern Illustrations). On Saturdays, 
May 6, 13. 

Encar F. Jacougs, Esq. Three Lectures on ‘‘ The Music of India and the 
East, and its Influence on the Music of Europe” (with Musical Illustra- 
tions). On Saturdays, May 20, 27, June 3. 

Subscriptions (to Non-Members) to all Courses of Lectures (extending 
from Christmas to Midsummer), Two Guineas. Tickets issued daily at the 
Institution, or sent by post on receipt of Cheque or Post-Office Order. 

Members may purchase not less than Three Single Lecture Tickets; 
available for any Afternoon Lecture, for Half-a-Guinea. 


The Fripay EveninG MEETINGS will be resumed on April 14, at 9 p.m., 
when Prof. W. Ricxer, F.R.S., will give a Discourse on ‘“ Earth 
Currents and Electric Traction.” Succeeding Discourses will probably be 
—_ by Dr. F. W. Mort, Prof. C. A. Carus Wiison, Dr. W. J 

USSELL, Prof. Tuomas Preston, the Right Rev.the Lorp BisHop or 
Brisrot, Sic Wirtttam Martin Conway, Mr. H. G. WE Ls, and other 
Gentlemen. To these Meetings Members and their Friends only are 
admitted. 

Persons desirous of becoming Members are requested to apply te the 
Secretary. When proposed they are immediately admitted to all the 
Lectures, to the Friday Evening Meetings, and to the Library and Reading 
Rooms; and their Families are admitted to the Lectures at a reduced 
charge. Payment: First Year, Ten Guineas; afterwards, Five Guineas a 
Vear, or a compositon of Sixty Guineas. 


THE LONDON HOSPITAL MEDICAL 
COLLEGE. 


The SUMMER SESSION commences on May tr. 

The Hospital is the largest in the kingdom; nearly 800 beds are in 
constant use, and no beds are closed. Being the only General Hospital for 
East London—i.e. for a million and a half people—the practice is immense. 
In-patients last year, 11,622; Out-patients, 178,838; Accidents, 17,370; 
Major Operations, 2320. 

AppoINTMENTS.—Owing to the enormous number of patients more 
Appointments are open to Students than at any other Hospital. Sixty 

ualified Appointments are made annually, and more than 150 Dressers, 

linical Clerks, &c., appointed every three months. All are free to 
i of the College. Holders of Resident Appointments have Free 
‘Board. 

SCHOLARSHIPS AND PrizEs.—Twenty-seven Scholarships and Prizes are 
= annually. Students entering in May can compete for Five Entrance 

cholarships in September. 

Special arrangements have been made to enable Students entering in May 
to present themselves for examination in Chemistry, &c., in July. 

SrectaL Cvasses are held for the University of London and other higher 
Examinations. Special entries for Medical and Surgical Practice can be 
made. Qualified Practitioners will find excellent opportunities for studying 
the rarest diseases. 

A reduction of 15 Guineas is made to the Sons of Members of the Profession. 

ENLARGEMENT OF THE COLLEGE.—The new Laboratories and Class- 
rooms for Bacteriology, Public Health, Operative Surgery, Chemistry, 
Biology, &c., have now been added, with all modern improvements. 

The Clubs’ Union Athletic Ground is within easy reach of the Hospital. 

The Metropolitan and other Railways have Stations close to the Hospital 
and College. 

For Prospectus and information as to Residence, &c., apply, personally 


or by letter, to 
MUNRO SCOTT, Warden. 
Mile End, E. 


UNIVERSITY COLLEGE. LONDON. 
FACULTY OF MEDICINE. 
The Summer Session begins on May 1. The work is arranged so that a 
Student may advantageously begin his Medical Curriculum then. 
Full information may be obtained from either of the undersigned. 
R. J. GODLEE, M.S., F.RA.S., Dean of the Faculty. 
J. M. HORSBURGH, M.A., Secretary. 











GUY’S HOSPITAL MEDICAL SCHOOL. 


The SUMMER SESSION will begin on May 1, and Students then 
entering will be eligible to compete for Entrance Scholarships of the com- 
bined value of £410 in the following September, as well as for the numerous 
Medals, Scholarships, and Prizes awarded during the period of Studentship. 

he Hospital « ins acc dation for 695 beds, and arrangements are 
being made as rapidly as possible to place the entire number at the service 
of the sick poor, by reopening the Wards that have been closed for want of 
funds for the last fifteen years. 

The Appointments tenable by Students have recently been increased by 
more than 150 a year, chiefly by the addition of Clerkships and Dresserships 
in the departments of Ophthalmology, Gynzcology, and. Otology. 

To augment the teaching of special subjects, Registrars and Tutors have 
been 5 ener] in the Ophthalmic and Obstetric, Departments. 

All Hospital Appointments are open to Students without charge, and the 
holders of Resident Appointments are provided with board and lodging. 

he College accommodates 60 Students, under the supervision of a 
Resident Warden. 

The Dental School provides the full Curriculum required for the L.D.S. 
England. 

The Clubs’ Union Athletic Ground is easily accessible. 

A Handbook of Information for those about to enter the Medical Pro- 
fession will be forwarded on application. — 

For the Prospectus of the School, containing full particulars as to Fees, 
Course of Study advised, ‘Regulations for Residents in the College, &c., 
apply, semen or by letter, to the Dean, Guy's Hospital, London 
Bridge, S.E. 











THE ELECTRICAL 
GENERAL ENGINEERING COLLEGE, 


AND 
EXPERIMENTAL ENGINEERING 
WORKS, : 
2 and 4 PENYWERN ROAD, EARL’S COURT, 
LONDON, S.W., 
Trains Students for Electrical, Mechanical and Mining Engineering. 


Develops Electrical and Mechanical Patents. 
Constructs: Experimental and Special Machinery and Models to 


Specification. 
D. P. H. 
HEATHCOTE SCIENCE 


LABORATORIES. 

The SUMMER Course (lasting ten weeks) will commence on WEDNES- 
DAY, APRIL 12. The Course comprises Lectures and Practical Work to 
meet the requirements in the Science Subjects of all the Public Health Ex- 
aminations of the various Examining Bodies. Subjects, with fees, as below : 
Bacteriology, Practical and Theoretical, £5 5s.; Chemistry (including 
Physics where necessary), £6 6s. ; Vital Statistics and Special Lectures on 
Sewage treatment, £2 2s.; Inclusive Fee for above, £12 12s.; Short 
Revision Course, £2 2s.—HOURS to suit the majority of those attending, 
but special arrangements can be made in individual cases. For further 
information apply, The SuPERINTENDENT, Heathcote Science Laboratories, 
9 Heathcote Street, Gray’s Inn Road. 


LONDON MATRICULATION AND 
HOSPITAL SCHOLARSHIPS. 


QUERNMORE. 

Special Preparation for the above, Privately, in Class, or by Corre- 
spondence, by Messrs. JOHN GIBSON (First Class, Cambridge) and G. 
LOLY (First Class, London), with large Staff of Specialist Tutors. Resident 
Pupils received at Upper Norwood. Long list of successes on application. 

N.B.—The London Matriculation Guide, with Examination Papers and 
Solutions (price rs.), is issued each January and June. 

ddress: Messrs. GIBSON & LOLY, 24 Chancery Lane, W.C. 


UNIVERSITY COLLEGE, LONDON. 


FACULTIES OF ARTS AND LAWS AND OF 
SCIENCE. 
DEANS: 
Professor J: A. PLATT, M.A. (Arts and Laws). 
Professor T. HUDSON BEARE, B.Sc. (Science). 
The Third TERM begins TUESDAY, APRIL 18. 


&c., apply to 
J. M. HORSBURGH, M.A., Secretary. 


DEVON COUNTY COUNCIL. 
INSTRUCTOR IN AGRICULTURE. 

The Technical Education Committee invite APPLICATIONS for the 
above appointment. } : 

The Salary will commence at £200 per Annum, with travelling expenses. 
The Instructor appointed will be required to devote his whole time to the 
duties. 

For further particulars apply to the ORGANISING SECRETARY, County 
Education Offices, 9 Silver = nd Richmond Road, Exeter, to whom all 
applications must be sent so as to reach him not later than April 18, 1899. 

H. MICHELMORE, Clerk of the County Council. 

Castle of Exeter, March 16, 1899. 
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ON THE CORRECTION OF ERRORS IN THE DISTRIBUTION 
OF TIME SIGNALS. 


By Sir HOWARD GRUBB, F.R.S. 
Vice-President, Royal Dublin Society. With Two Plates. 


PROPOSAL FOR THE UTILISATION OF THE “MARCONI” 
SYSTEM OF WIRELESS TELEGRAPHY FOR THE CONTROL 
OF PUBLIC AND OTHER CLOCKS. 


By Sir HOWARD GRUBB, F.R.S. 


ON A HYDRO-DYNAMICAL HYPOTHESIS AS TO ELECTRO- 
MAGNETIC ACTIONS. 
By Prof. GEO. FRANCIS FITZGERALD, F.R.S. 


The above being the Scientific Proceedings of the Royal Dublin Society, 
Vol. ix., New Series, Part 1, Numbers 6, 7 and 8. Price Sixpence each. 





London: WILLIAMS & NORGATE, 14 Henrietta Street, W.C. 


RESEARCH. 
CHEMISTRY. PHYSICS. BACTERIOLOGY. 


Well-fitted LABORATORIES can be used for RESEARCH at any hour 
convenient to Workers. Dark Room for PHOTOGRAPHIC and other 
Work. yimmersion for MICRO-PHOTOGRAPHY. Workshop for 
making Apparatus. ELECTRIC MAINS, powerful Constant Currents. 
—“T.,” 9 Heathcote Street, Gray's Inn lg 


FOR SALE, BY PRIVATE BARGAIN, 


Costly Astronomical Altitude and Azimuth Instrument, Vertical and 
Horizontal Circles, 36 in. diameter, each graduated into five minutes of 
arc and subdivided by eight microscopes with micrometer eyepieces, 
the telescope having diameter of 3} in. and large graduated fixed level. 
This magnificent Instrument was constructed by Edward Troughton, 
and divided by Thomas Jones, was made to the order of the late Czar 
of Russia. and afterwards acquired by the late Mr. Frederick R. 
Hughes, Bo’ness. Can be viewed and will be delivered at Bo’ness.— 
fpply to Messrs. MACANDREW, WriGHT, & Murray, W.S., Edin- 
ourgh. 


WANTED, an ANALYTICAL CHEMIST 
of exceptionally high and proved ability and accuracy, with good experi- 
ence in testing Medical Chemicals, to take the position of Chief 
Analyst at the Works of a leading London Firm of Manufacturing 
Chemists. A gentleman who has taken University Degrees preferred. 
—Address, stating age, qualifications, and experience, to “ Analyst,” 
Pe Markey, Stewart, & Co., 57 Coleman Street, London, 


TUITION.—ALL EXAMINATIONS 


Ty ote L -AND SCIENTIFIC. Well-fitted Laboratories.— 


+” 9 Heathcote Street, Mecklenburgh Square. 


GLASS BLOWING. 


All kinds of Experimental Glass Blowing carried 
out for Scientific Men, Laboratories, &c. 


INVENTORS’ IDEAS WORKED OUT AS PER INSTRUCTIONS. 
COSSOR, 67 Farringdon Rd., E.C. 


OPTIGAL & SCIENTIFIC INSTRUMENTS. 


pectrometers, Spectroscopes, Goniometers, Cathetometers, Optical 
Benches, &c., &c. Instruments for special purposes constructed to Clients’ 
wndesigns. Price List on application. 
W. WILSON (formerly Foreman at Messrs. ELLIOTT BRos.), 
56 Crogsland Road, Chalk Farm, London, N.W. 
ConTrRAcTor TO H.M. GOVERNMENT. 


MEMOR 


é (LOISETTE’S SYSTEM), 
THE SCHOOL OF MEMORY TRAINING, 
70 Berners St., Oxrorp St., Lonpon, W. 
SCIENTIFIC DEVELOPMENT OF THE NATURAL MEMORY. 
_ The late Rd. A. Proctor (Editor of Knowledge) said: ‘‘I have no 
desitation in thoroughly recommending the system.” 
Success ar Exams. Minp WANDERING CuRED. SPEAKING WITHOUT 
\0TEs. How to successfully study all Branches of Science, MATHE- 
“aTics, CLassics, &c. Prospectus post free on application to the Secretary. 























JOURNAL OF THE INSTITUTION OF ELECTRICAL 
ENCINEERS. 


EDITED By W.*G. McMILLAN, SEcRETARY. 


PART 137. 

Containing the following Papers and the discussions thereon :—“ Rotatory 
Converters,” by Prof. S. P. Thomson, F.R.S., Vice-President.—“ Electric 
Intercommunication in Railway Trains,” by W. E. Langdon, Vice-Pre- 
sident.—Improvements in Magnetic Space Telegraphy,” by Dr. O. Lodge, 
F.R.S., Member.—‘‘ Telegraphy by Magnetic Induction,” by S. Evershed, 
Associate.—‘‘ Aetheric Telegraphy,” by W. H. Preece, C.B., F.R.S., Vice- 


President. 
Price 7s. 6d. 





Part 138. 

Containing the following Papers and portions of the discussion thereon :— 
“Rules for the Regulation of the Wiring of Premises for Connection to 
Public Supply Mains,” by J. Pigg, Associate Member.—“ The Institution 
Wiring Rules,” by R. E. Crompton, Past-President.—‘‘ The Regulation of 
Wiring Rules,” by C. H. Wordingham, Member ; together with the follow- 
ing Paper: ‘‘ Experiments on Alternate Current Arcs by Aid of Oscillo- 
graphs,” by W. Duddell, Wh.Sc., Associate, and E. W. Marchant, B.Sc., 
Associate ; and the following Original Communication : ‘* Notes on Electric 
Traction by Three-Phase Alternating Currents,” by E. K. Scott, Associate 
Member. 

Price 4s. 


Messrs. E. & F. N. SPON, Limited, 125, Strand, W.C. 


SCIENCE ABSTRACTS. 


PHYSICS AND ELECTRICAL ENGINEERING. 


This monthly publication, issued under the direction of the Institution 
of Electrical Engineers and of the Physical Society of London, contains 
abstracts of all the most important papers and contributions to the learned 
Societies throughout the world, dealing with General Physics, Light, 
Heat, Sound, Electricity, Magnetism, Chemical Physics, and Electrical 
Engineering. It is a unique reference library in itself. 

‘*No student of physical science who wishes to keep in touch with the 
world of investigation caa afford to neglect so serviceable a publication.” — 


NATURE. 
REDUCTION IN PRICE. 
Owing to the large and increasing circulation of ‘‘ Science Abstracts,” 
the price has been reduced to the following : 
Single Numbers, 2s. net. Annual Subscription, 24s., including 
Yearly Index, Post free. 
The March issue, containing 62 pages and 140 abstracts, is now ready 


London; E. & F. N. SPON, Lrp.,.125 Strand, W.C. 
New York: SPON & CHAMBERLAIN, 12 Cortlandt Street. 


SCIENCE GOSSIP. 


ESTABLISHED 1865. 

AN ILLUSTRATED MONTHLY RECORD OF NATURE, 
COUNTRY LORE, PHYSICAL AND APPLIED SCIENCE. 
Edited by Joun T. CARRINGTON, assisted by F. WiNsTONE. 
Selection from the Contents of the ApriL 1899 Number : 

Preservation of Croham Hurst, by E. A. Martin, F.G.S.*—Molluscs in 
Asia Minor by J. Bliss.—The Metric System Explained, by James Quick.* 
—Fish-Li. , by F. Noad Clark.*—Lepidoptera in Essex, by F. G. Whittle 
(continued).—British Fresh-water Mites, by C. D. Soar, F.R.M.S.* (con- 
tinued).—Cacti at Kew, by E. H. Wilson.*—Armature of Shells, by G. K. 
Gude, F.Z.S.* (continued).—Saturn’s Ninth Moon.—Markings of the 
Horse Tribe, by W. M. Webb, F.L.S.*— Chapters for Young Astronomers 
—Choice of a Telescope, by F. C. Dennett.*—Reviews.*—Science Gossip ; 
Microscopy ; Physics ; Notes and Queries; Astronomy ; Geology ; Science 
Abroad ; In Memoriam ; Transactions and Notices of Societies. 

Articles marked * are illustrated. 


SIXPENCE MONTHLY. 
&@ Send Sixpence in stamps for specimen copy, Post free. 
Subscription, 6s. 6d. per annum, post free throughout the world ; or it 
may be ordered through any Bookseller. 


New OrfFice: 110 STRAND, Lonpon, W.C. 


SECOND-HAND INSTRUMENTS 


MICROSCOPSS. 
No. 1. Powett & LEaALanp, Binocular, with apparatus, £50. 
No. «. ditto ditto ditto £65. 
No. 1. ditto Monocular ditto £60. 
Also others by Ross, Beck, Swirt, Watson, &c. 














TrovcHTon and Simms’ 6-inch Transit Theodolite, £32 10s. 
Several Transits and Astro-Telescopes. 


We Full Second-hand Lists, Post free. “WG 
Cc. BAKER, 244 HIGH HOLBORN, LONDON. 
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THE BRIDGES-LEE 


PHOTO-THEODOLITE 


The most perfect Instrument , 
invented for Survey Work in 
Mountainous Districts, and for 
Military or Rapid Surveys. 


The Photo-Theodolite 
automatically records ° 
on the photograph all, 
or nearly all, the data 
necessary for the reduc- 
tion of the photographs, 
including the Magnetic 
bearings,— thus con- 
siderably reducing the 
time spent and the risk 
of error in the interpretation of 
the photographs. 

The Instrument is fitted with 
an Aluminium Body, 6-in. 
Azimuthal Circle, reading with 
Vernier to one minute of arc, 
4-in. Compass, divided to half 
degrees. Telescope with erect 
and inverting Eye-pieces, rapid 
Rectilinear Lens with Iris Dia- 
phragm and Colour Screen, six double dark Slides in Mahogany 
Case, with Stand complete, £45. 

Descriptive Pamphlets and Illustrated Description 

of the Instrument sent free on application. 


L. CASELLA, 
147 Holborn Bars, London, E.C. 


Telegraphic Address : ‘‘ Escutcheon, London.” Telephone: Holborn 1054 


PROF. ANDERSON STUART’S 
EYE MODELS, 


ESPECIALLY ADAPTED FOR TEACHING 


PURPOSES. 


Model to show the 
Corresponding Points 


on the Retina. 
(See FIG.) 


A board painted to represent a horizontal section through a pair 
of eyes, has two large concave metal mirrors fixed at right 
angles to the board to represent the retinze of the two eyes. 
These mirrors are adjustable to allow of an object being placed 
in the focus of both mirrors. When this object is moved in 
front of the mirrors the image is seen to move an equal amount 
<= in each mirror. £1 1s. 
EYE-MUSCLE MODEL to demonstrate the 

action of the external muscles of the eye-ball... 22 10 O 
BLIND SPOT MODEL at ae ae 15 0 
DIPLOPIA MODEL ... i ‘ 150 

WRITE FOR CATALOGUES. 


SCIENTIFIC INSTRUMENT;CO., Lto., CAMBRIDGE. 





IN PHOTOGRAPHY 


TO GET THE BEST RESULTS 
USE 


MARION’S PLATES & PAPERS 


THE ‘“*SWALLOW” HAND CAMERAS. 
24, 8/- 

21/-, 26/- 
30/-, 35/- 


For 6 plates 34 x 
oo x 24, 
“ee x 34, 
= x 19, Stereoscopic, 40/- 
30 films x 34, 50/- 
12 plates ,, ,, with RR lens | g,/. 
and Focussing Arrangement J 


CAMERA, loaded with film for 


1}, and Carrier for four plates. 


“ PRESTO” 
25 Exposures, 1} x 
10/3 post free. 


THE 


‘“PANAK.” A new Sensitizing Solution. 
for sensitizing cards, paper, silk, linen, &c. 
bottle. 


A new process 
2/6 per 


NEW QUICK PRINT PAPER. Developed by Gaslight. 
Average Exposure 6 seconds. } pl., § pl., 1/- per packet. 


MARION & CO., 22 & 23 SOHO SQUARE, LONDON, W. 
IMPROVED D’ARSONVAL 7 


GALVANOMETERS. 


\ Most 
%) SENSITIVE 
for 
DEFLECTIVE, 
ZERO, 
or 
BALLISTIC 
WORK. 





PRICES 
£10-0-0 


£4-10-0 


LIBERAL DISCOUNTS. 








Write tor Price List and Particulars of Potentiometers, 
Galvanometers, Electrical’ Thermometers, Exper! 
mental Direct and Alternating Current Sets, &c., t0 


CROMPTON & CO., LOD. 


“ THRIPLANDS, ” 
Laboratory { exsineron count, | LONDON, W 





Im for 
plates. 


process 
/6 per 


slight. 
packet. 
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C. E. MULLER  CO., 


S -IENTIFIC GLASS BLOWERS 


AND 
MANUFACTURERS OF 


CHEMICAL AND PHYSICAL APPARATUS, 





SPECIALITIES : 


CHEMICAL THERMOMETERS. 
GLASS STOPCOCKS. 


PATENT DOUBLE SURFACE CONDENSER. 
MERCURY PUMPS, 
SPECTRUM TUBES, &¢, &c. 


Price Lists and Particulars of above on application to 


148 HIGH HOLBORN, 


LONDON, W.C. 


For Photography, Unsurpassed for fine definition 


Gentes 


TAYLOR, TAYLOR, & HOBSON, 
Slate Street Works, Leicester; 
and 10 Charing Cross Road, London. 
Ask for the Cooke Booklet. 





Large Crown 8vo, 12s. 


TRUE TALES OF THE INSECTS. By 
L. N. BADENOCH, Author of ‘‘ Romance of the Insect World.” 
With Frontispiece and 43 Illustrations by MarGaret T. D. BADENOCH. 

The object of this volume is to present an interesting and at the same 
time a minute account of the winged insects (Orthoptera and Lepidoptera), 
particularly of the more remarkable species. The author gives accounts of 
their habits, structure, colour, form, concisely and clearly ; and attempts to 
deal with the subject in a manner attractive to the general ‘reader, as well as 
interesting and valuable to the entomologist. 


NOW READY. Price 2s. 6d. 


MEASUREMENT AND WEIGHING: a 


First Year's Course in Elementary Practical Physics. By EDWIN 
EDSER. With Diagrams and Illustrations. Crown 8vo. 


THIRD EDITION. g50 pp. ras. 6d. net. 


A TEXT-BOOK OF MECHANICAL EN- 
GINEERING. By WILFRED J. LINEHAM, M.I.C.E., M.I.M.E. 
Head of the Engineering Department of the Goldsmiths’ ‘Company’ s 
Institute, New Cross. 

Part I.—WORKSHOP PRACTICE. 
Part II.—THEORY AND EXAMPLES. 
- Combining practice and Sane’ in their proper relationship.” —Zngineer. 
escriptions o— based on a sound knowledge of eothaeep re- 

quirements. . The best illustrated text-book we have met with. A 

really excellent work.’ "—Enginecring. 

* We know nothing that can be compared with it in scope and merit.”— 

Pall Mall Gazette. 

** Will prove a standard text-book.” —Ziectrical Engineer. 
Cageuen & HALL, Limirep, London. Agents for the Science and Art 
or tama of South Kensington, and for the Scientific Publications 
essrs. Wiley and Sons of New York. Catalogues on application. 





BLAKESLEY’S 


WIDE~ANGLE 


SEXTANT 


For determining Angles up to 180° 


I : oint Patentee 
without Parallactic error. J : 


]. H. StTewarp. 


PRICE 
£10 10s. 
COMPLETE 


River and Coast Surveys, 
Railway 


This is a most use- 
Laying out 
Curves, &c. 


ful Instrument for 
Explorers, and for 


TESTIMONIAL. 


Dear Sir,—I have found your Blakesley Wide-angle Sextant extremely 
useful and reliable in taking observations during my recent trip across 


Rhodesia. Yours truly, (Signed) Dk. HENRY G. SCHLICHTER. 


J. H. STEWARD, 


406 STRAND, 457 WEST STRAND, 
7 GRACECHURCH STREET, LONDON. 


PHCENIX FIRE OFFICE, 
9 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
EsTABLISHED 1782. 


MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
Secretaries—W. C. MACDONALD and F. B. MACDONALD. 


matatntate sted PAID OVER £22 900,000. 


THE DOCTRINE OF ENERGY: 


A THEORY OF REALITY. 
By B. L. L. 
Crown 8vo, 2s. 6d. net. 











“It is a very able statement of an idealist position in philosophy 
consistent with modern science.’’—Sfectator. 


By the same Author, 


MATTER AND ENERGY: 
ARE THESE TWO REAL THINGS IN THE PHYSICAL UNIVERSE ? 
Being an Examination of the Fundamental 
Conceptions of Physical Science. 

Small Crown 8vo, 5s. net. 

** An argument which is well worthy of attention.”—Scotsman. 


“Ts the work of a man conversant with the data of the problem he aims 
to solve, and is written with considerable ability."—Academy. 





London : 
KEGAN PAUL, TRENCH, TRUBNER & Co., Ltp., 
PATERNOSTER HovusE, CHARING Cross Roap, W.C. 
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CARL ZEISS, 


OPTICAL WORKS, JENA. 


London Branch : 
29 MARGARET STREET, REGENT 
STREET, W. 





MICROSCOPES and ACCESSORIES 
—For Bacteriology, Biology, Mineralogy and 


Student's © use. — Apochromatic, Achromatic 


Objectives. —Micrometers, &c. 


MENTS.—Spherometers, New Cry.tal Re- 

fractometer, Butter-Refractometer for the rapid 

determination of the purity of Butter, Lard, and 

Glycerine. 

Notse.—We do not make Theodolites. 
Illustrated Catalogues, including new edition 
(1898) of Catalogue of Microscopes, free. Please 
state which required. 





ESTABLISHED 1861. 


BIRKBECK BANK 


30 Southampton Buildings, Chancery Lane, London. 
INVESTED FUNDS 


£10,000,000. 


The BIRKBECK ALMANACK, with full particulars, post free. 
FRANCIS RAVENSCROFT, Manager. 


-HOLLOWAY’S PILLS 


CURE 


Biliousness, Sick Headache, Indigestion, and 
all Internal Complaints. 


CAN BE TAKEN BY THE MOST DELICATE. 


Holloway’s Pills and Ointment may be obtained of 
all Medicine Vendors. 
£10 10s. 


NORWAY CRUISES From 
NEWCASTLE-ON-TYNE.—FORTNIGHTLY. 
“ MIDNIGHT SUN,” 3178 Tons, 3500 H.P. 
Finest YACHTING STEAMER afloat. NO UPPER BERTHS. 
Sailings :—June 3 and 17; July 1, 15, 29 ; August 12 and 26, 
Fares from 10 Guineas, including first- class table. 
Particulars apply to the ALBION S.S. COMPANY (Ltd.), Baltic 
Chambers, Newcastle-on-Tyne. 








| THE 
‘AERIAL GRAPHOSCOPE 


(BRUCE’S PATENT). 


| Showing Lantern Pictures in SPACE and BOLD RELIEF without 
a Screen, and Weird Ghost Effects and Pairy-like Visions. 
Exhibited with enormous success at the Soirées of the Royal 
Society, the Royal Institution, Royal Photographic Socicty, British 
Association, Crystal Palace, Birmingham and Midland Institute, &c. 
Supplied to Owens College, Manchester; School of Army Signal- 
ling; Queen’s Theatre, Manchester: Hermanns’ Magical Entertain- 


| ment, New York. 


The Apparatus can be purchased outright, or let out on hire. 


| Exhibitions can also be arranged at all kinds of Entertainments, 


Soirees, Photographic Exhibitions, &c., with experienced Operators, 
The inventor, Mr. Eric Stuart Bruce, M.A. Oxon., P.R. Met. Soc., is 


| also prepared to accept engagements for his Illustrated Lecture on 
the subject as delivered before the Society of Arts, London Insti- 


tution, &c. 
The Instrument forms the most psrfect msthod of illustrating 


| the phenomena of Persistence of Vision to large audiences; it also 


affords a most delicate test of the exact duration of Persistence on 
the individual retina. 


For all particulars apply to 


E. S. BRUCE, Esq., 
19 CAMPDEN HOUSE ROAD, KENSINGTON, LONDON, W. 


W. G. PYE & CO. 


30 ST. ANDREW’S STREET, CAMBRIDGE. 


CAMBRIDGE 
ROCKING 


MICROTOME 


WITH 
ORIENTATING 
OBJECT- 
HOLDER and 
PATENT 


CLUTCH, which 
Prick £3 : 15:0. affords easy 


ustment in all directions without the aid of Thumb-Screws. 

EMBEDDING BATH for Mounting Specimens with Pans, 

Vials, Gas Burner Regulator, Stand, and ae com- 

plete, ro use ste “ oe - £2 2 0 
Or ag Ap E and BATH together on £5 13 6 

For FLAT CUTTING and other MICROTOMES, see List. 
PRICE LIST of Physical and Physiological Apparatus Now Ready. 
Price Sixpence, Post free. 











month) on the Three Years’ System. Lists free of 


. 25 per cent. Discount for Cash, or 14/6, per month (second-hand, 10/6 per 
BORD S PIANOS C. STILES & CO., 40 & 42 Southampton Row, London, W.C. 
PIANOS EXCHANGED. 





These magnificent Pianos for Hire on the Three Years’ System at 
advantageous prices and terms. Lists and particulars free of 
CHAS. STILES & CO, 40 & =. Southampton Row, 
LONDON, 





“ OPTIMUS” MAGAZINE 
TWIN-LENS CAMERA. 


24 Films on Celluloid. 
No Dark Slides. 


FULL-SIZED Facsimie VIEW 
DURING EXPOSURE. 


Films changed by turning a 
. button. 
r Films do not require 
Notching or Cutting. 
Rack and Pinion for exact ad- 
justment of focus, so ensuring 
sharply-defined pictures. 
Price, with Pair of Rapid Rec- 
tilinear Lenses and Roller Blind 
Shutter, £15 15s. 


(Time and Instantaneous) 


“OPTIMUS” KOPIT "2.3" GAMERA, (2°:"5)- 
And THREE DOUBLE DARK SLIDES. £5 5s. Complete. 


This Camera is so small 
it may be carried in the 
pocket. In use it may 


| be held in the hand or 


attached to Tripod for 
either horizontal or ver- 
tical pictures. It pos- 
sesses the following ad- 
vantages, viz. :—Rack and 
Pinion neg | a ust- 
ment ; Risin all- 

Front; _ Blind 


Shutter; Automatic Hood Dimensions 

attached toGroundGlass, when closed— 
rendering focus cloth un- : 
necessary; best workmanship; well-seasoned Maho; +4 covered with 
durable black leather. OPTIMUS ” EXTRA RAPI URYSCOPE 
7/6, in aluminium mount, fitted with Iris ee 


2} X 42 X 5h 
inches. 


PERKEN, SON & RAYMENT, “tctsom circus LONDON. ‘OPTIMUS.’ 
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ORIENT COMPANY’S PLEASURE CRUISES. 


From London'to 
NORWAY, NORTH CAPE, SPITZBERGEN, 
ICELAND and the BALTIC, 
By their Steamships 
LUSITANTZA (3912 tons register, 4000 h.p.) and 
OPHIR (6910 tons register, 10,000 h.p.). 
For NORWAY FIORDS and NORTH = (for Midnight Sun), 
13th i to roth 
For pate fa a ERN N 8 WAY, 
4th June to 8th 
For NORWAY, , SPITZBERGEN (for Midnighe Sun and Polar Pack Ice), 
an J % 
uly to r2th Angust. 
THERN NORWAY, 
to 14th August 
CKHOLM- ST. PETERSBURG, 
IC CANAL, ‘&e.. 
my pone to 15th September. 
io eey Cuisine, String Band, &c. 
whieaitineel {i; GREEN and CO. 
s ANDERSON, ANDERSON, and CO. 
For passage ap) 
E.C. ; or to the \ 


14th 
For $0 


For COPENHAGEN, i. SF 


Head Offices, 
Fenchurch Avenue. 
ly to the ‘latter Firm, at 5 Fenchurch Avenue, London, 
est End Branch Office, 16 Cockspur Street, S. Ww. 


COLLECTIONS ‘10 ILLUSTRATE 


PHYSIOGRAPHY & GEOLOGY 
AS SET FORTH IN THE SCIENCE & ART DIRECTORY. 


t2 Rock-forming Minerals and 20 Common some, in Box ~~ SF © 
20 oes to illustrate Coal Mining, in Box .. , o~- @88 
- Metalliferous Mining .. pee oo § ft 

12 2 Slides of Sections of Igneous Rocks .. o 18 
Sedimentary and Metamorphic “Rocks o 18 


Catalogues Post Free. 


THOMAS D. RUSSELL, Mineralogist, 
78 NEWGATE STREET, LONDON, E.C. 


PHYSIOGRAPHY and GEOLOGY. — 


COLLECTIONS & MIGROSGOPIC SLIDES, 


As advised by Scienc€ and Art Directory, arranged by 


JAMES R. GREGORY & CO., 
Mineralogists, &c. 
To Science and Art Department, British, ‘Indian and Colonial 
Museums, &c. 
NOVELTIES and RARE GEMS and PRECIOUS 
STONES. 


Mineral Specimens for Museums, and Collectors, and all purposes. 
Rock Specimens and —— — of Rocks and Minerais 


NEW AND VALUABLE MINERAL SPECIMENS CONSTANTLY 
Stores & Offices : 1 Kelso Place, KENSINGTON, W. 


New CaTAtoGugs AnD Lists FREE. 


ALBERT EDWARD JAM RACH 


(Late CHARLES JAMRA 
NATURALIST, 
180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. 


TO SCIENCE LECTURERS. 
HUGHES’ MOTO- PHOTOSCOPE FOR LIVING PICTURES. 


MOST PERF 
No SHutTrTer, aeoches ~A Flickering. a Mechanism. 

The Moto-Photo Camera 4 tak the Pictures. Illustrated tote, 2d. 
See Mr. HuGues’ PATENT COM! INATION OPTICAL LANTERN, 
&c. Miniature Far Lantern constructed for B. J. MALDEN, ne 4 
success. New Oa zaiien Microscope. Science Lanterns for’ lass 
Demonstration. nificent Results. Docwra Triple, Prize Medal, 
Highest Award. Supplied to the Royal Polytechnic Institution, Dr. H. Grat- 
TaN Guinness, Madame Ape.ina Patti, &c., &c. Patent = 
Science Lanterns. The Universal Lantern 4-inch Condensers, 4-wick Lamp, 
Portrait Combination front Lenses, 18s. 6d., Marvellous value. Science 
Lecture Sets. Novelties. The Lantern Kaleidoscope. Cheapest Lantern 
Outfits i in the World. ew a Illustrated Catalo; 4 over 180 choice En- 
gravings, 6d. ; Jay e, 34. List of 300 Lecture +e Subjects, 
Views, &c , ostage ad. Pamphlets Read Cc. ES, 
SPECIALIST, cK. House, 82 Mortimer Road, Kingsland. Ne 


EPPS'S COCOAINE. 


COCOA-NIB 


The icles roasted nibs (broken-up mye -y' the natural Cocoa on 
being subjected to powerful hydraulic pressure, give forth their excess of 
oil, leaving for use a finely-flavoured powder—‘‘Cocoaine,” a product 
which, when prepared with Coiling water, has the consistence of tea, of 
which it is now, with many, beneficially taking the place. Its active 
principle being a ‘gentle nerve stimulant, supplies the needed energy with- 
out unduly exciting the system.- Sold only in labelled tins. If unable to 
obtain it of your tradesman, a tin will be sent post free for 9 stamps.— 
James Epes anp Co, Ltrp., Homceopathic Chemists, London. 


T2 ” ” 




















WATKINS & DONCASTER, 


NATURALISTS, 


AND MANUFACTURERS OF 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS, AND ALL BRANCHES OF 
NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 


= Call or send for detailed Catalogue (66 pp.), Post free on 
application. 
N.B.—For Excellence and Superiorit 
Apparatus, references are permitte 
Patrons, Museums, Colleges, &c. 


A LARGE STOCK OF INSECTS AND BIRDS’ EGGS. 


Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
with true natural surroundings. All Books’and Publications on Natural 
istory supplied. 


36 STRAND, LONDON, W.C. 


Five Doors from Charing Cross.) 


ZOOLOGICAL SPECIMENS FOR DISSECTION. 


All types required for Science Courses, perfect condition guaranteed. 
The following are some of the chief forms, with prices : 

Scyllium, tod. each; 8s. doz. Sipunculus, 3s. to 4s. doz. 

Amphioxus, 9d. each. Echinus (large), ros. doz. 

Astacus, 9d.each. Cucumaria(large), 1s. 4d. each 

Anodon, 9d. each. Apus, rs. each. 

Rana ,6d. each. Nebalia, rs. per tube. 
Gammarus, rs. per tube. 
Scorpio, 1s.to rs. 6d. each. 
Scolopendra, 15. 6a. each. 
Aplysia, 8d. to rod. each 
Haliotis, 8d. each. 

Loligo media, rod, each. 
Mya, tod. each. 
Pedicellina, 1s. per tube. 
Salpa, rs. 6d. per tube. 
Ascidia, 8d. each. 

Raia, rs. to 2s. 6d. each. 
Lacerta, rod. each. 








of Cabinets and 
to distinguished 











Noctiluca,1s.3d. per tube. 
Grantia, ts. 3d. per tube. 
Sycon, 1s. 3d. per tube. 
Medusoids, rs. 3¢. pertube. 
Aurelia, 10d. each. 
Coryne, 1s. per tube. 
Obelia, rs. per tube, 
Ascaris(large), 8d. each. 
Cerebratulus, 1s. 6d. each. 
Nereis, 6d. each. 
Arenicola, 6d. each. 
Sagitta, 1s. per tube. 
REDUCTION ON LARGER QUANTITIES. 


JAMES HORNELL, BIOLOGICAL STATION, JERSEY. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Ameba, Arcella, Actinosphzrium, 
—— Stentor, Hydra, FI ia, TOS, Melicerta, and many 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia ; Actinia, Tealia, C ort ophyllia, v4 
onium; Hormiphora (preserved) ; Leptoplana ; + —-_ A= phiporus ; Nereis 
page? Arenicola, Lanice, *Terebella ; alanus, Gammarus, 
Ligia M is, Nebalia, Carcinus ; Patella, Son, Eledone, Pectens, 
Bugula, risia, Pedicellina ; Holothuria, Asterias, Echinus ; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 

Biological Laboratory, Plymouth. 


MINERALOGY. 


Choice Sezetgitinns erals, Precious Stones, Carved 
Opals, Rock Crystal 1 Spheres, Agehe, Jasper,and Fluor 
rname 


COLLECTIONS FOR THE PROSPECTOR, TEACHER, OR STUDENT. 
SECOND-HAND CABINET FOR SALE. 
BLOWPIPE CASES AND APPARATUS. 
LESSONS GIVEN. 


S. HENSON, 97 REGENT ST. 











THE DIRECTOR. 
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‘N. & G.” CAMERAS 
ano KINEMATOGRAPHS | 


FOR SCIENTIFIC 
WORK. 


High-class Instruments of bes 
workmanship. Used by the 
Leading Experts at Home and 
Abroad. 


JAS. J. HICKS, 


8,9 & 10 HATTON GARDEN, LONDON, 
SCIENTIFIC INSTRUMENT MAKER 


TO THE 


| 

| 

WAR a INDIA OFFICE, ADMIRALTY, &c., 
| IS SOLE MAKER OF THE 
| NEW PATENT 

| 

| 


“WAT HRIN’’ 
MOUNTAIN ANEROID 
BAROMETER. 


The Barometer that all the World 
has been peepee My and the only 
Aneroid that can be thrown in and out 


Senne ’ a — : ey 
- | ‘ S \ 
COMPLETE 3 Re eM Sater action: te absately impesvios 
PHOTOGRAPHIC 7 Bat: IIS tmcepheric pressure. Travellers. and 
j ; } Surveyors will now be able to ascertain 


OUTFITS \ ai ¢ || [if correct altitudes owing to the mar- 
» y ‘ y Y, 


vellous accuracy of this Instrument, 
: San. which is described at length by Mr. 
Supplied for Scien WuvMPER, the distinguished Alpine 


tific Expeditions | ; i g befor Zee, climber, in thet Times" of Dec. 17, 
| Pay ’ ; 1898. In 65 readings taken between 


or Special Investi- { Hy SS ss 1227 and 10,289 feet above the sea, the 
P = E j mean error ascertained by comparison 

gations. with the Mercurial Barometer was never so much as o°1 of an inch. He 

* says : “‘ Extraordinary results may be obtained from Watkin’s Mountain 
\ fevel in observations made for altitude, and in determining differences of 

' \ é eve 
Catalogues and “It is beyond doubt a wonderful instrument,” &c. (Press). 
Estimates free on It is made in Aluminium for lightness, in either 3-inch or 4}- 
application. , inch sizes, with Sling Leather Case, and supplied at the follow- 
(When writing, please refer to NaTuRE.) ing prices:—Scale to 5000 feet, £5 5s, To 10,000 feet, 
_—_———— | £5108, To 15,000 feet, £5 15s. To 20,000 feet, £6. 


N EW M A N & G U A RD | A, Ltd ‘ | N.B,—Orders will be executed for this Instrument strictly in 


the rotation in which they are received. 
90 & 92 Shaftesbury Avenue, London, W | ___ Full particulars on application. 
OPPOSITE THE BRITISH MUSEUM. 


THACHER AY HOTEL 
GREAT RUSSELL STREET, LONDON. 


THIs newly-erected and commodious Hotel will, it is believed, meet the Seqelotunante of those who desire all the conveniences 
and advantages of the larger modern licensed hotels at moderate charges. Passenger Lift. Electric Light in all Rooms. Bath-rooms 
on every Floor. Spacious Dining, Drawing, Writing, Reading, and Smoking Rooms. All Floors Fireproof. Perfect Sanitation. 
Night Porter. Telephone. Bedrooms from 2s. 6d. to 4s. 6d. per night. Full Tariff and Testimonials on application. 

Telegraphic Address: ‘‘ THACKERAY, LONDON.” Proprietor—J. TRUSLOVE. 


Also, amalgamated with, and under the same management, 


ESMOn D HOTEL 


(TEMPERANCB), 
MONTAGUE STREET, RUSSELL SQUARE. 


Tuis Hotel, which has been carried on so successfully for the last 13 years, adjoins the British Museum, and is exception- 


ally quiet. Bedrooms from 2s. to 3s. 6d. per night. Full Tariff and Testimonials on application. 
Telegraphic Address: ‘* TRUSLOVE, LONDON.” Proprietor—J. TRUSLOV E. 


THE ee MAN’S, NATURALIST’S, AND TRAVELLER’S CAMERA IS THE 
ees GARIETON 


BECAUSE— 
1. It gives power to focus for any distance, near and far. Has several Important Improvements 
2. It has a FULL-size finder. 3. It shows the exact size and NEW Movements. 
of the image. 4. It has Lenses working at/5°6. 5. It has 
Iris Diaphragm to working lens, 6. It hasa Safety Shutter. Have you read ‘‘TWIN-LENS CAMERAS, 
7., It he 4S a pneumati ccontrol for all speeds. 8. It gives What they are, and How to Use Them” ? 
Time and Instantaneous exposures. 9g. It holds twelve , Ane 
Plates or Films. Sent Post free on application. 
1o. It registers the number of Plates taken. ’ = 
11. It can be used as a Stand or Hand Camera. Prices of the Twin-Lens “* Carlton.” 
12. Exposed Plates can be developed without disturbing With Euryscope Lenses, and all other advantages, 
those unused. as detailed above. 
13. It is small, light, and perfectly constructed. To carry Twelve Plates or Twelve Films. 
14. It will stand extremes of climate. 44 by 33, £12 12s. 5 by 4, £15 15s. 
15. It is an expert's camera. 64 by 43, £21. Net. 
16. It is so simple that a beginner can use i tsuccessfully 
17. Workmanship and advantages considered, it is the FREE LESSONS TO PURCHASERS. 
cheapest Twin-Lens Camera in the market. CATALOGUES FREE. 


THE STEREOSCOPIC COMPANY, 106 & 108 RECENT STREET, W., & 54 CHEAPSIDE, EC 


Printed by RIcHARD CLay AND Sons, Liurren, at ; at7 &s 8 Bread Street Hill, Queen Victoria Street, in the City ot London, and publishea by MACMILLAN 
anv Co., Lim:rep, at St. Martin’s Street, London, W.C. and THe Macmittan Company, 66 Fifth Avenue, New York.—Tuurspay, March 30, 1599 
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NEWTON & CO., 
SCIENTIFIC INSTRUMENT 
MAKERS 
TO HER MAJESTY THE 
QUEEN 
AND THE GOVERNMENT. 
PHILOSOPHICAL INSTRU- 
MENT MAKERS BY SPECIAL 
APPOINTMENT TO THE 


Roya InstiITUTION OF | 


Great Britain. 


Makers of every descrip- | 


tion of OPTICAL and 
PHYSICAL 


for Colleges, Institutions, 
&e. 


Catalogue of 


OPTICAL LANTERNS, | 


PROJECTION APPARA- 
TUS, and SLIDES, 6d. 

WIMSHURST ELECTRICAL MACHINES. 

Best Quality, 12 in., 70s. ; 15 in., £5108. ; 18 in., £6 10s. Multiple-Plate 
Machines, £20 to £150. As made for the Science and Art Depart- 
ment, and the Universities of Oxford, Cambridge, London, Sydney, 
N.S.W., McGill, Montreal, &c. 


3 FLEET STREET, TEMPLE BAR, LONDON, E.C. 








MICROSCOPE 


THE 


“BRITISH =STUDENTS.” 


Microscope Stand No. 55, as 
figured, with Iris Diaphragm, 
One Bye-piece; Double Nose- 
piece, Two Object-glasses, 2/3” 
and 1/6”, adjusted to be in 
about focus, and the whole 
packed in polished Mahogany 


Case, 
£6:8:6 


R. & J. BECK, Ltd., 


68 CORNHILL, LONDON, E.C. 





APPARA- | 
TUS of the highest class, | 





BROWNING’S 


_“PANERGETIC” BINOCULAR 


OPERA, FIELD AND MARINE GLASS. 


| Has 12 Lenses, gives a very large field of view, and 


exhibits objects with remarkable brightness 
and clearness. 


The ‘‘ Panergetic”’ is 
the best Binocular, for 
general use, made; only 
its price has prevented it 
from being more widely 
known and used. Now it 
is reduced nearly half in 
price. The medium size 
in Black Enamel being 

t £2 65s., and in Alum- 
inium £38, in best Cases 
ae complete. 


FULL PARTICULARS BY POST. 


JOHN BROWNING, 63 STRAND, LONDON, W.C. 








NEGRETTI & ZAMBRAS 


IMPROVED 


SELF-RECORDING 
RAIN GAUGE. 


DESCRIPTIVE 
PRICE LIST 
POST FREE. 








INVENTED AND MADE ONLY BY 


NEGRETTI & ZAMBRA, 


Scientific Instrument Makers to Her Majesty the Queen, 
38 HOLBORN VIADUCT, E.C. 


Branches—45 CORNHILL, E.C., and 122 REGENT STREET, Ww. 
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BRITISH ASSOCIATION FOR THE 


ADVANCEMENT OF SCIENCE, 
BURLINGTON HOUSE, LONDON, W. 


The NEXT ANNUAL MEETING of the ASSOCIATION will 
be held at DOVER, commencing on WEDNESDAY, SEPTEMBER 13, 


1899. 
PRESIDENT-ELECT : 
Prof. MICHAEL FOSTER, M.D., D.C.L., LL.D., Sec.R.S. 

Notice of Papers proposed to be read should be sent to the Office 
Burlington House, before-Juty tr. 

Information about local arrangements may be obtained from the Loca 
‘SecreTARIES, Castle Hill House, Dover. 

G. GRIFFITH, Assistant General Secretary. 


~ ROYAL COLLEGE OF SCIENCE, 
LONDON. 
SESSION 1898-99. 
LECTURES TO WORKING MEN. 


The following Courses will be given Y ee the Session: 
. On PHYSICS. By W. Watson, Esgq., B.S 
- On MECHANICS OR M ATHEMATICS,. 


M.E., D.Sc., 
PHYSICS. By 


By Professor J. Perry, 


F.R.S 
3. On AST RONOMICAL Professor 


Lockyer, K.C.B., 


The THIRD COURSE will be given in the Lecture Theatre of the | 


Museum of Practical Geology, Jermyn Street, commencing on MONDAY, 

the roth APRIL, 

APRIL, and rst MAY, by Professor Sir Norman Lockyer, K.C.B, 
Professor of Astronomical Physics, Royal College of Science, London, 
“ON SOME RECENT ADVANCES IN SPECTRUM 

ANALYSIS.” 
Tickets for this Course may be obtained at the Museum of Practical 
‘Geology, Jermyn Street, by Working Men only, on any Monday Evening 


during the Course, from Six to Eight o’clock— Registr ation Fee for the | 


Course, 6d. Each ‘Applicant i is requested to bring a piece of paper with his 


Name, Address, and Occupation written on it, for which the Ticket will be 


exchanged. 


ROYAL INSTITUTION OF GREAT 
BRITAIN, 
STREET, PICCADILLY, W. 





ALBEMARLE 
TUESDAY 
Ewart, M.D., F.R.S. First of Three Lectures on “‘ Zebras and Zebra 
Hybrids.” Half-a-Guinea the Course. 
THURSDAY (April 13), at Three o'clock. Professor Dewar, M.A., 
LL.D., F.R.S. First of Three Lectures on “ The Atmosphere.” Half-a- 
Guinea the Course. 


SATURDAY (April 15), at Three o'clock, Louis Dver, Esq., M.A. | 


| CHEMISTRY. 


First of Three Lectures on ‘‘ Machiavelli.” Half-a~Guinea the Course. 
Sx ibscription to all the Courses in the Season, Two Guineas. 
FRIDAY Evening (April 14), at Nine o'clock, Professor A. W. RUckER, 
M.A., D.Sc., Sec.R.S. On “ Earth Currents and Electric Traction.” 


SCHOOL, 
ALBERT EMBANKMENT, S.E. 

The SUMMER SESSION will commence on MONDAY, May t. 
Students entering in the Summer are eligible to compete for the Science 
Scholarships of yom and £60 awarded in Daecies. 

A Scholarship of £50, open to University Students, and other Prizes and 
Scholarships of the value of £500, are offered for annual competition. 

All Appointments are open to Students without extra payment. 

Special Classes for the Examinations of the University of London are 
held throughout the year. 

Tutorial Classes are held prior to the Second and Final Examinations of 
o-* Conjoint Board in January, April, and July. 

A Register of approved lodgings and of private families receiving Boarders 
is kept in Secretary's Office. 

Excellent Day Club accommodation is provided in the School Building, 
and an Athletic Ground at Chiswick. 

Prospectuses and all particulars may be obtained from the Medical 
Secretary, Mr. G. RENDLE. 

H. P. HAWKINS , M.A., M.D.Oxon., 


-HERIOT-WATT ‘COLLEGE, 
EDINBURGH. 
SESSION 1898-99. 

At the CLOSE of this SESSION the GOVERNORS will award a 
TRAVELLING SCHOLARSHIP of the value of £100. This Scholar- 
ship is open to Present or Former Students who have shown exceptional 
merit in the Senior Day Classes of the College, and who have previously 
attended either the Junior Day Classes or a corresponding course in the 
Evening Classes of the College. 

Applications must be lodged with the undersigned not later than rst May 
next. Copies of the Regulations may now be obtained here or at the 


College. 
DAVID LEWIS, Treasurer. 


Dean. 


George Heriot’s Trust Chambers, 
20 York Place, Edinburgh. 


TUITION ALL EXAMINATIONS 
EDICAL AND SCIENTIFIC.  Well-fitted Laboratories.— 
R.C.,” 9 Heathcote Street, Mecklenburgh Square. 








Sir Norman | 


1890, at 8 “oer and continued on the 17th and 24th | 
| aminations of the various Examining Bodies. Subjects, with fees, as below : 


next - 11), at Three o'clock, Professor J. Cossar | 


| Work. 


ST. THOMAS'S HOSPITAL MEDICAL | ™ 





BIRKBECK INSTITUTION, 


Breams Buildings, Chancery Lane, E.C. 
Principat: G. ARMITAGE-SMITH, M.A. 


DAY AND EVENING CLASSES. 


UNIVERSITY OF LONDON.—Complete Day Courses for all th 
Examinations in Science, and Complete Evening Courses for all the 
Examinations for the Science, Arts, and Law Degrees. 

SCIENCE CLASSES in every Branch, with Practical Work. Well 
cgupoce Laboratories for Chemistry, Physics, Biology, Botany, 

Geology, Mineralogy, and Metallurgy. 

CONJOINT BOARD : Lectures and Practical Work in Chemistry, Physics, 
Biology, and Practical Pharmacy. NEW TERM for Conjoint Board 
and Inter. M.B. Examinations has just commenced. 

Prospectus, Calendar (6d.), and Syllabuses of Classes on application to the 

Secretary. 


D. P. H. 


HEATHCOTE SCIENCE 
LABORATORIES. 


The SUMMER Course (lasting ten weeks) will commence on WEDNES- 
DAY, APRIL 12. The Course comprises Lectures and Practical Work to 
meet the requirements in the Science Subjects of all the Public Health Ex- 





Bacteriology, Practical and Theoretical, £5 5s.; Chemistry (including 
Physics where necessary), £6 6s. ; Vital Statistics and Special Lectures on 
Sewage treatment, £2 2s.; Inclusive Fee for above, £12 128.3; Short 
Revision Course, he 2s.—HOURS to suit the majority of those attending, 
but special arrangements can be made in individual cases. For further 
information apply, The SuPERINTENDENT, Heathcote Science Laboratories, 
9 Heathcote Street, Gray’s Inn Road. 


is INSTRUCTION IN 


PURE CULTIVATION OF YEAST, 
According to HANSEN'S Methods. 

Courses for Beginners, as well as tor Advanced Students, in Physiology 
and Technology of Fermentations—Biological Analysis of Yeast. 

Manuals:—E. Chr. Hansen: “‘ Practical Studies in Fermentation. 
London (Spon), 1896. Alfred Jorgensen : ‘* Micro-organisms and Ferment- 
ation.” London (F. W. Lyon), 1893. 

Further Particulars on Application to the Director, ALFRED JORGENSEN, 
The Laboratory, Copenhagen. V. 


PHYSICS. BACTERIOLOGY. 
Well-fitted LABORATORIES can be used for RESEARCH at any hour 
convenient to Workers. Dark Room for PHOTOGRAPHIC and other 
yrs immersion for MICRO-PHOTOGRAPHY. Workshop for 
making Apparatus. ELECTRIC MAINS, powerful Constant Currents, 
‘T.,” 9 Heathcote Street, Gray's Inn Road. 


UNIVERSITY COLLEGE. LONDON. 
FACULTY OF MEDICINE. 
The Summer Session begins on May 1. The work is arranged so that a 
Student may advantageously begin his Medical Curriculum then. 
Full information may be obtained from either of the undersigned. 
R. J. GODLEE, M.S., F.R.C.S., Dean of the Faculty. 
J. M. HORSBURGH, M.A., Secretary. 


DEVON COUNTY COUNCIL. 
INSTRUCTOR IN AGRICULTURE. 

The Technical Education Committee invite APPLICATIONS for the 
above appointment. 

The Salary will commence at £200 per Annum, with travelling expenses. 
The Instructor appointed will be required to devote his whole time to the 
duties. 

For further particulars applyeto the ORGANISING SECRETARY, County 
Education Offices, 9 Silver Terrace, Richmond Road, Exeter, to whom ail 
applications must ’be sent so as to reach him not later than April 18, 1890. 

H. MICHELMORE, Clerk of the County Council. 

Castle of Exeter, March 16, 1899. 


WANTED, an ANALYTICAL CHEMIST 


of exceptionally high and proved ability and accuracy, with good exp« ri- 
ence in testing Medical Chemicals, to take the position of Chief 
Analyst at the Works of a leading London Firm of Manufacturing 
Chemists. A gentleman who has taken University Degrees preferre 
—Address, stating age, qualifications, and experience, to “ Analyst,’ 
c/o Messrs. MARKBY, STEWART, & Co. , 57 Coleman Street, London, 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. 
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MR, EDWARD ARNOLD'S LIST. 


LECTURES ON THEORETICAL AND 
PHYSICAL CHEMISTRY. Part I. Chemical Dynami s. By Dr. 
i; H. VAN 'T HOFF, Professor at the University of Berlin Trans- 
lated by Dr. R. A. ee a Professor at the East London Technical 
College. Demy 8vo, 12s 


PHYSICAL * CHEMISTRY FOR BE- 


GINNERS. By Dr. VAN + aeeaianey Translated by Dr. R. A. 
LexHFEetotT. Crown Svo, 2 


CHEMISTRY FOR AGRICULTURAL 
STUDENTS. ByT.S. ETM, of the County Technical Labor- 
atory, Chelmsford. Cloth, 2s. 

ELECTRICAL TRACTION. By Ernest 


WILSON, Wh.Sc., M.1I.E.E., Professor of Electrical Engineering in 
the Siemens Laboratory, ‘RS s College, London. Crown 8vo, Cloth, 5s. 


STEAM BOILERS. By George Halliday. 
With “OAT Diagrams and Illustrations. 400 pages. Crown 8vo, 5s. 
THE ALCULUS ENGINEERS. 


oy pe ¢ poun PERRY, F.R.S. Third Edition. Crown 8vo, 

oth, 7s. . 

HABIT “AND INSTINCT: a Study in 
Heredity. By Prof. LLOYD MORGAN, F.G.S.. Principal of Uni- 


versity College, ae. Demy 8vo, 16s. 
PROF. SOUNG' % ASTRONOMIES. ; 
A GENERAL ASTRONOMY. By Prof. 


CHARLES A. 9 ig G New and Revised Edition. With 250 
Illustrations. 12s. 


bk cid ELEMENTS OF ASTRONOMY. 


LESSONS IN ASTRONOMY, 
Lorca riiess me! 6s. 
ROF. W. M. DAVIS’S WORKS. 
PHYSICAL GEOGRAPHY. By Prof. 


WILLIAM MORRIS DAVIS, Professor of Physical Geography in 
Harvard University. Crown 8vo, 


. 6d. 
ELEMENTARY METEOROLOGY. By 
WILLIAM M. DAVIS. With Maps and Cha and Charts. 8vo, Cloth, ros. 6d. 


THE JOURNAL OF MORPHOLOGY. 
Edited by C. O. WHITMAN, Professor of Biology in Clark Univer- 
sity, U.S.A. Three numbers in a volume of 100 to 150 large 4to pages, 
with numerous Plates. Single Numbers, 17s. 6d. ; Subscription to the 
Volume of Three Numbers, 45s. Volumes I. to XIV. now ready. 


London: EDWARD ARNOLD, 37 Bedford Street. 


Sales by Auction. 
TUESDAY NEXT. 
A emer mag OF CURIOSITIES, RELICS, keeling 
&c., FROM ALL PARTS OF THE WORL 
MR. J. C. STEVENS will Sell i. above 


by Auction, at his Great Rooms, 38 King Street, Covent Garden, as 
above, at 12.30 precisely. 
On view day Prior 20-4, and Morning of Sale, and Catalogues had. 


MONDAY, APRIL 17. 
A GENERAL COLLECTION OF NATURAL HISTORY 
SPECIMENS. 
MR. J. C. STEVENS will Sell the above 


by Auction, at his Great Rooms, 38 King Street, Covent Garden, as 
ve, at 12.30 precisely. 
On view Saturday prior 10-4, and Morning of Sale, and Catalogues had. 


including 














| THE erty math a CEN TOR : 


SWAN SONNENSCHEIN & CO. 


EMBRYOLOGY of the INVERTEBRATES, TEXT- 
BOOK of the By Profs. KORSCHELT and HEIDER. Vol. II. 
PHORONIDES to PALAEOSTRACA. ‘Translated by M. BER- 
NARD and MARTIN F. ee ae Demonstrator of Zoology, 
Royal College of Science. 165 fine Illustrations. 125. [This da 

SANATORIA for CONSUMPTIVES. in FRANGE, 
GERMANY, NORWAY, RUSSIA, SWITZERLAND, UNITED 
STATES, and BRITISH POSSESSIONS. Critical Descri aT 
with Expositions of the Open-air Treatment. By F. R. WALTERS, 
M.D. (Lond.), M.R.C.P., Physician to the. North London Hospital for 
Consumption and Diseases of the»Chest. Introduction by Sir R. D. 
POWELL, Bart., M.D. 40 Plates. 8vo, ros. 6di net. (Ready. 

‘“*& most valuable guide. Numerous illustrations and plans, and the 
means of approach, are also given. We can confidently recommend it.”"— 

Lancet. “ A most laborious and generally admirable treatise.” —S ec tator. 

** May almost be described as a ‘ Murray’ for consumptive patients.” — 


Times. 
PROF. VINES'’S NEW BOTANY. Pp. 628 . 
ELEMENTARY TEXT -BOOK. OF BOTANY. By 
SYDNEY H. VINES, M.A., D.Sc., F.R.S., Sherardian Professor of 
Botany in the University of Oxford. With 397 Illustrations. Pp. 
628 gs. 

** An admirable manual, thoroughly abreast of the latest research. As a 
practical hand-book for students the work has exceptional claims.” —Sfeaker. 
“* This is a wonderful book of over 600 pages, embellished with nearly 400 
illustrations, and choke-full of information. It will doubtless become the 
recognised text- mows for the study of bg, —Seconda : 

ROF. SEDGWICK’S NEW ZOOLO 
STUDENT'S TEXT-BOOK OF ZOOLOGY. Vol. I.: 
PROTOZOA to CHAETOGNATHA. 472 Illustrations. 18s. 

** Mr. Sedgwick’s book is not only the last, but the best, zoological text- 
beok, so far as the = volume goes, in the language. ”"!_prof, E. Ray 
Lawaseras in Natur 

ATION: an Elementary Treatise on Electro- 
Mages Radiation and on Réntgenand Cathode Rays. By H. H. F. 
’.NDMAN, B.Sc. (Lond.). Diagrams. 6s. “It helps rf filla void! 
left by the artificial subdivision of Physics into separate class subjects. 
To the real student of ag it will be found most useful.”—Prof. 
Sitvanus Tuompson, D.Sc., F. 
By PROF. O. HERTWIG. 
TEXT-BOOK of "the EMBRYOLOGY of MAN and! 
MAMMALS. Translated by E. L. MARK. Ph.D., Hersey Professor 
of Anatomy in Harvard University. New Impression. 339 Figures and! 
2 Coloured Plates. rs. 

SECOND IMPRESSION OF ALFRED RUSSEL WALLACE’S 
its Successes and 
its Failures. 


SWAN SONNENSCHEIN & CO., Lim., LONDON. 





THE SCIENTIFIC ROLL 


AND MAGAZINE OF SYSTEMATIZED NOTES. 


THIS WORK IS A VALUABLE 
GUIDE, BIBLIOGRAPHY, AND INDEX TO SCIENCE. 


This work, now in course of publication, embraces : 

1 A Bibliography classified according to subjects arranged (1) according. 
to the year of publication, and (2) alphabetically under each year according 
to the name of the author ; each item has its distinctive number for reference 
purposes. 

2. An Jndex, which, although arranged alphabetically, is classified in 
groups more than is usual in an index, the object being to render it possible, 
at some future ped to amalgamate the various subject indexes into one 
general classified index. 

3. A Systematized Collocation of Facts grouped according to their rela- 
tionship to each other. The aim of the whole is to enable any_ person 














FREDK. JACKSON & Go, 


(Late MOTTERSHEAD & CO.), 


AA CROSS STREET, MANCHESTER, 


Goods Entrance: 10 Aalf-Moon Street, 


LABORATORY FURNISHERS, 
Importers, Manufacturers, and Dealers in 
CHEMICAL AND PHYSICAL 

APPARATUS 


Of every Description. 
Fine Chemicals, Volumetric Solutions, 
Plain and Stoppered Bottles, 


AND EVERY LABORATORY REQUIREMENT. 


Illustra’ Catalogue of Apparatus, with Price 
a of Chemicals, free on application. 


Telegraphic Address—‘‘ APPARATUS, MANCHESTER.” 
Telephone Number—2038. 


yy¥y i 
Vana AAA SM —~ 





AEDES EI 


—ak 


Apparatus for estimation of sulphur in spent oxide. 





ged in scientific research to find the information he seeks with a minimum 
expenditure of trouble, time and cash. 

As the work is the result of forty years’ labour, its main features cannot 
be fully described in a short advertisement. All persons interested in the 
classification of scientific data, especially those commencing a research, are 
invited to send for a prospectus and fuller —<¢ to 

RAMSAY, 
4 Cowper Bod Acton, London, W. 


GLASS BLOWING. 


All kinds of Experimental Glass Blowing carried 
out for Scientific > Men, Laboratories, &c. 


INVENTORS’ IDEAS WORKED OUT AS PEK INSTRUCTIONS, 
COSSOR, 67 Farringdon Rd., E.C. 


OPTICAL & SCIENTIFIC INSTRUMENTS. 


Spectrometers, Spectroscopes, Goniometers, Cathetometers, Optical 
Benches, —y &c. Instruments fer special purposes constructed to Clients’ 
ow. desi Price List on application. 

LSON (formerly Foreman at Messrs. ELLIOTT Bros. ), 
a Crogsland Road, Chalk Farm, London, N.W. 
CONTRACTOR TO H.M. GOVERNMENT. 
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THE BRIDGES-LEE 


The most perfect Instrument 
invented for Survey Work in 
Mountainous Districts, and for 
Military or Rapid Surveys. 


The Photo-Theodolite 
automatically records ‘ 
on the photograph all, 
or nearly all, the data 
mecessary for the reduc- 
tion of the photographs, 
including the Magnetic 
bearings,—thus con- 
siderably reducing the 
time spent and the risk 
of error in the interpretation of 
the photographs. 
The Instrument is fitted with 
an Aluminium Body, 6-in. 
Azimuthal Circle, reading with 
Vernier to one minute of arc, 
4-in. Compass, divided to half 
degrees. Telescope with erect 
and inverting Eye-pieces, rapid 
Rectilinear Lens with Iris Dia- 
phragm and Colour Screen, six double dark Slides in keene | 
Case, with Stand complete, 245. 
Descriptive Pamphlets and Illustrated Description 
of the Instrument sent free on application. 


L. CASELLA, 
147 Holborn Bars, London, E.C. 


Telegraphic Address: ‘‘ Escutcheon, London.” Telephone: Holborn 1054. 


| |15 Pavuanrs, 3121| 318 0| 4 58) 


SCOTTISH PROVIDENT 
PHOTO-THEODOLITE | 


INSTITUTION. 


| Heap Orrice: 6 St. Andrew Square, EDINBURGH 


MUTUAL ASSURANCE with MODERATE PREMIUMS. 


The SURPLUS at last Division (1894) was £1,423,000. 
More than one half of the Members who died during the 


| Septennial period were entitled to Bonuses which, not- 


withstanding that the premiums do not as a rule 


| exeeed the non-profit rates of other Offices, were on 


the average equal to an Addition of about 50 per cent. 
to the Policies which participated. 


Examples of Premium for £100 at Death, with Profits. 





AGE. 30* 35 | 40 


| |Durinec Lire,’ £2 1 6 |£2 6 10| |\£2 14 9 


£ 
25 Payments, 2130| 217 9/3 46/31 
41 








*A person of 30 may secure £1000 at death by a yearly ry 


} | ore life, of £20 15s., which would in many Offices secure (with profits) 


£800 only. Or he may secure £1000 by 25 payments of £26 10s., deing 
thus free of payment before age 55. 


ACCUMULATED FUNDS, £10,500,000. 
Prospectus, with full information, on application. 
JAMES GRAHAM WATSON, Manager. 


LONDON OFFICE: 17 KING WILLIAM ST., E.C. 
J. Murr Leitcnu, Secretary. 





EXTRAORDINARY VALUE IN BALANCES. 





MESSRS. F. E. BECKER & CO. 


OFFER 


100 GRAMME 


BALANCE, 


Of their very best finish, as described 
on the other side, for 


£1:9:6 


W. & J. GEORGE, Ltd., late 


F. E. BECKER & 60., 


BALANCE 
AGAT 


KNIFE EDGES 
& BEARINGS 

BEAM SUPPORT 

LEVELLING SCREWS 

PLUMB LINE 

EXTRA HOOKS 


For Specific Gravity Expts. 
SENSITIVE to 1 MILLIGRAMME 


£1:9:6 
33-37 HATTON WALL, | ONION, 


HATTON GARDEN, 


WORKS—33-36 CAMBRIDGE STREET, & 13-15 CRESCENT, BIRMINGHAM. 


38” Send for new Illustrated Catalogue of CHEMICAL, BACTERIOLOGICAL, 
METALLURGICAL and other Apparatus; and send application to receive 
a copy of our new Illustrated and complete Catalogue of PHYSICAL Apparatus 


on publication, which will be shortly. 


BRE 


MERCURY 








APRIL 6, 1899] 


NATURE 


clxxxix 





PROF. ANDERSON STUART’S 
EYE MODELS 


EsPECIALLY ADAPTED FOR TEACHING PURPOSES. 


Model to show the 
Corresponding Points 


on the Retina. 
(SEE FIG.) 


A board painted to represent a horizontal section through a pair | 
of eyes, has two large concave metal mirrors fixed at right | 


angles to the board to represent the retinze of the two eyes. 
These mirrors are adjustable to allow of an object being placed 
in the focus of both mirrors. When this object is moved in 
front of the mirrors the i image is seen to move an equal amount 
in each mirror. #1 1s. 
EYE-MUSCLE MODEL to demonstrate the 
action of the external muscles of the - -ball.. 

BLIND SPOT MODEL 

DIPLOPIA MODEL ... 

WRITE FOR CATALOGUES. 


a 2 
1°80 


SCIENTIFIC INSTRUMENT CO., Lro, CAMBRIDGE. 


A NEW STEREOSCOPIC BINOCULAR 


FIELD GLASS 


Of NEW FORM and CONSTRUCTION. 

(English Patents, Nos. 5639 and 

7942, 1894. 

Of handy size, with large 
field, brilliant definition, perfect 
achromatism, and very decided 
STEREOSCOPIC effect, and 
which, when once adjusted, are 
always ready for use. 

Prices: £6 to £8. 

For NAVAL MEN and DEERSTALKERS, &c. (we have made 
larger sizes for NIGHT and DAY USE, admitting more light, but 
of somewhat greater weight). Prices: Night, £10; Day, £11. 

Lllustrated Price List free. 


CARL ZEISS 


? 
29 MARGARET STREET, REGENT STREET, LONDON W. 


In answer to numerous Enquirers, A. HILGER begs 
to state that he is now supplying a simple form of Laboratory 
Spectroscope suitable for use in Schools and Colleges. The 
circle is divided through 90°, reading by vernier to 1 minute. 
A dense flint prism of good definition, dividing D distinctly, is 
provided. The slit is adjustable, and has a comparison prism. 
Price, complete in case, £6 10s. 

Pocket Spectyesespes, for Retnbend nt Chemical 
Observations, from £ 

Symmeteicnl Slits, Schultze Cells, oe “other require- 

ts for Absorption BE mts. 
Cell Prisms w: ith Quartz o Plates. &e. 
Micro-Spectroscopes of the highest quality. 
| Instruments for special purposes designed and executed on the 
shortest notice; or made from supplied designs. 


ADAM HILGER, 


204 STANHOPE STREET, N.W. 


Telegraphic Address—“ Spuericity, Lonpon.” 














RADIOGRAPHIC 


A SPECIALITY. 


G 


\ VoltohmA.G 
Vv 


AK. 


_ 
y — 


BRE 





MERCURY 


Messrs. 


pees 85 


nchen 


NEW LOCALISING INSTRUMENT, 


“THE PUNKTOGRAPH.” 


ACCURATE, CONVENIENT, AND EXPEDITIOUS. 
£2 10s. A PAIR. 


ISENTHAL, POTZLER, & CO., 


MORTIMER STREET, LONDON, “w: 


INSTALLATIONS 


> fatente »—— 


~angemekie! 


NO RADIOGRAMS REQUIRED. 





‘SadOL AINA ATANOA 





“No Better Food.” 


Dr. ANDREW WILSON, F.R 





.9.., &c. 


Fry J s*° Gocoa. 


250 aan Riis and Diplomas. 
N.B —Just three words are necessary in order to obtain the right Cocoa, 


iz. FRY’S—PURE—CONCENTRATED. 
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ORIENT COMPANY’S PLEASURE CRUISES. 
From London to 
NORWAY, NORTH CAPE, SPITZBERGEN, 
ICELAND and the BALTIC, 
By their Steamships 
LUSITANIA (3912 tons register, 4000 h.p.) and 
OPHTR (6910 tons register, 10,000 h.p.). 
For NORWAY FIORDS and NORTH CAPE (for Midnight Sun), 


13th June to som Jae, 
For SOUTHERN NORWAY, 


24th June to 8th July. 
For NORWAY, SPITZBERG N (for Midnight Sun and Polar Pack Ice), 
and ICELAND, 


14th July to rath Angust. 
For $0 THERN NORWAY, 
= ay te 14th August. 
For COPENHAGEN, STOCKHOLM, ST. PETERSBURG, 
BALTIC CANAL, &c., 
18th August to rsth September. 
High-class Cuisine, String Band, &c. 
F, GREEN and CO. Head Offices, 
ANDERSON, ANDERSON, and CO. § Fenchurch Avenue. 
For passage apply to the latter Firm, at 5 Fenchurch Avenue, London, 
E.C. ; or te the West End Branch Office, 16 Cockspur Street, S.W. 
NORWAY CRUISES From 


£10 10s. NEWCASTLE-ON-TYNE.—FORTNIGHTLY. 
“MIDNIGHT SUN,” 3178 Tons, 3500 H.P. 
Finest YACHTING STEAMER afloat. NO UPPER BERTHS. 
Sailings :—June 3 and 17; July 1, 15, 29; August 12 and 26, 
ares from 10 Guineas, including first-class table. 
Particulars apply to the ALBION S.S. COMPANY (Ltd.), Baltic 
Chambers, Newcastle-on-Tyne. 


TO SCIENCE LECTURERS. — 
HUGHES’ MOTO-PHOTOSCOPE FOR LIVING PICTURES. 


THE MOST PERFECT. 
No Suutrar, therefore no Flickering. Superb Mechanism. 

The Moto-Photo Camera for taking the Pictures. Illustrated Lists, od. 
See Mr. HuGues’ PATENT COMBINATION OPTICAL LANTERN, 
&c. Miniature Triple Lantern constructed for B. J. MALDEN, Esq. ; great 
success. New Oxyhydrogen Microscope. Science Lanterns for Class 
Demonstration. Magnificent Results. Docwra Triple, Prize Medal, 
Highest Award. Supplied to the Royal Polytechnic Institution, Dr.H. Grat- 
TAN GuINNESs, Madame ApgLINA Patti, &c., &c. Patent es 5 pg 
Science Lanterns. The Universal Lantern 4-inch Condensers. 4-wick Lamp, 
Portrait Combination front Lenses, 18s. 6d., Marvellous value. Science 
Lecture Sets. Novelties. The Lantern Kaleidoscope. Cheapest Lantern 
Outfitsin the World. Grandly Illustrated Catalogue, over 180 choice En- 

ravings, 6d. ; tT. « 3¢. List of 300 ture Sets, Science Subjects, 

iews, &e » 6d4.; Postage ad. Pamphlets Free—W. C. HUGHES, 
Spgciauist, Brewster House, 82 Mortimer Road, Kingsland, N. 


THE MOST NUTRITIOUS. 


EPPS’S 


GRATEFUL—COMFORTING. 


COCOA 


____ BREAKFAST—SUPPER. 


HOLLOWAY’S OINTMENT 
CURES 
Gout, Rheumatism, Lumbago, Sciatica, Cuts, 
Bruises, Sprains, &c. 
INVALUABLE FOR ALL SKIN DISEASES. 


Holloway’s Ointment and Pills may be obtained of 
all Medicine Vendors. 


Managers 














PHCNIX FIRE OFFICE, 


9 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
EsTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
SecreTarigs—W. C. MACDONALD and F. B. MACDONALD. 
LOSSES PAID OVER £22,000,000. 
ESTABLISHED 1861. 


BIRKBECK BANK 


30 Southampton Buildings, Chancery Lane, London. 


INVESTED FUNDS 


£10,000,000. 


The BIRKBECK ALMANACK, with full particulars, post free. 
FRANCIS RAVENSCROFT, Manager. 


MINERALOGY. 


Choice Crystallized erals, Precious Stones, Carved 
Opals, Rock Crystal Spheres, Agate, Jasper,and Fluor 
Spar Ornaments. 

COLLECTIONS FOR THE PROSPECTOR, TEACHER, OR STUDENT. 
SECOND-HAND CABINET FOR SALE. 
BLOWPIPE CASES AND APPARATUS. 
LESSONS GIVEN. 


S. HENSON, 97 REGENT ST. 


COLLECTIONS 10 ILLUSTRATE 


PHYSIOGRAPHY & GEOLOGY 
AS SET FORTH IN THE SCIENCE & ART DIRECTORY. 


12 Rock-forming Minerals and 20 Common Rocks, in Bo I ° 
20 Specimens to illustrate Coal Mining, in Box .. one “m= ° 
20 = é ee Metalliferous Mining ... bas ow 8 © 
12 Slides of Sections of Igneous Rocks «. a 5 Te ° 
Sedimentary and Metamorphic Rocks o ° 


Catalogues Post Free. 


THOMAS D. RUSSELL, Mineralogist, 
78 NEWGATE STREET, LONDON, E.C. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
or preserved by the best methods :— , 

Sycon ; Clava, Obelia, Sertularia ; Actinia, Tealia, Caryophyllia, Alcy- 
onium; Hormiphora(preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 
Ligia Mysis, Nebalia, Carcinus ; Patella, Buccinum, Eledone, Pectens, 
Bugula, Crista, Pedicellina ; Holothuria, Asterias, Echinus ; Ascidia, Salpa 
(preserved), Scyllium, — “y &c. : 

F ices and more detailed lists apply to 

Biological Laboratory, Plymouth. THE DIRECTOR. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amoeba, Arcella, Actinospharium, 
Vorticella, Stentor, Hydra, Floscularia, $tephanoceros, Melicerta, and many 
other Specimens of Bond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 











12 ” ” ” 

















 X-RAYW APPARATU S. 


WAGG’S PATENT OPERATING TABLE, spécially arranged for X-RAY 
WORK, with new method of LOCALIZATION, by which the accurate position of a 
foreign body can be more quickly determined. 


INDUCTION COILS, TUBES, SCREENS, &C. 


BEST MABE. 





HARVEY & PEAK, 


MANUFACTURERS, 


56 CHARING CROSS 


ROAD, LONDON, W.C. 
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WATKINS & DONCASTER, 


SaSTaelaaen, 


AND MANUFACTURERS 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS, AND ALL BRANCHES OF 
NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 
i= coma for detailed Catalogue (66 pp.), Post free on 
N.B.—For Excellence and Superiorit 








of Cabinets and 


Apparatus, references are permitte to distinguished | 


Patrons, Museums, Colleges, &c. 
A LARGE STOCK OF INSECTS Aft AND BIRDS’ EGGS. 


Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
with true natural surroundings. All Books and Publications on Natural 
History supplied. 


36 STRAND, LONDON, W.C. 


Five Dies from Charing Cross.) 


PHYSIOGRAPHY and GEOLOGY. 


COLLECTIONS & MICROSCOPIC SLIDES, 


As advised by Science and Art Directory, arranged by 


JAMES R. GREGORY & CO., 
Mineralogists, &c. 
To Science and Art Department, British, ‘Indian and Colonial 
Museums, &c. 
NOVELTIES and nen S ouus and PRECIOUS 


Mineral Specimens for Pa... ai Collectors, and all purposes. 
Rock Specimens and en = of Rocks and Minerals 








NEW AND VALUABLE MINER AT . SPECIMENS CONSTANTLY 
Stores & OMiess ; 1 Stes Baase, KENSINGTON, W 


New, CaTALoGuEs AND Lists FREE. 


SECOND -HAN 








(By Leading 
Makers). 
MIC ROSC 


CTE Col te iw by SWIFT, complete, £12 10s. 
PHY SIOLOGICAL, by WATSON, complete, £8 ros. 
PATHOLOGICAL, by BECK, complete, £6 ros. 


TELESCOPES. 


34” ‘EQU ATORI AL, COOKE, Miniature Model, £20. 
And many others in Stock. Lists on application. 


CLARKSON & CO., 28 Bartlett's Buildings, Holborn Circus, E.C. 


W. G. PYE & CO. 
Physical & Physiological Instrument Makers, 


30 ST. ANDREW’S STREET, CAMBRIDGE. 


STUDENTS’ hiro} or oo WHEATSTONE 
BRIDGE ie eS BOX. 


Aggregate 12,220 ohms 


Guaranteed to I in 500. 


Platinoid Wire. 
Price £9 10s., as illustrated. Smaller Boxes, from £3. 


IMPROVED REFLECTING GALVANOMETER, 


foruse with above, any resistance to 2000 ohms, £38. 
Galvanometer Shunts, Galvanometer meng and Scales, 
Keys, Single Coils, Batteries, 


Reliable Apparatus at low prices for teaching Mechanics, 
Hydrostatics, Heat, Optics, Magnetism and Electricity, as 
supplied to many of the leading Technical Institutes and 
Organised Science Schools. 


Physical and Physiological List—Sixpence, Post free. 


BREWSTER, SMITH, & CO., 


6 CROSS STREET, FINSBURY PAVEMENT, E.C. 
MANUFACTURERS AND IMPORTERS OF 


CHEMICAL AND SCIENTIFIC APPARATUS 
PURE CHEMICALS. 


Apparatus for School and Trade purposes. 








Finest Bohemian and Jena Hard Glass, also Cheap German 


| Glass Goods, graduated and verified Burettes, Pipettes, and 
| c.c. Measures, Balances, Metric Weights, either separately or 


jn Sets. 
Our New Test Tube Stands (Patent applied for) will hold any size Test 


| Tubes, from 4 to 14 inch diameter. A great advantage over the ordinary 


Stands in use, which only have + -inch holes. 


Illustrated Price List of Chemical Apparatus, ‘wherein New Apparatus 
will be found described, Post Free. 





month) on the Three Years’ System. Lists free o 


a 25 per cent. Discount for Cash, or 14/6 per month (second-hand, 10, 6 per 
f 
BORD S PIANOS C. STILES & CO., 40 & 42 Southampton Row, London, W.C. 
PIANOS EXCHANGED. 








BECHSTEIN PIANOS 


“OPTIMUS ” macAzINE 
TWIN-LENS GAMERA. 


24 Films on Celluloid. 
No Dark Slides. 


FULL-SIZED Facsimie VIEW 
DURING EXPOSURE. 


Films changed by turning a 
i utton. 
rm Films do not require 
Notching or Cutting. 
Rack and Pinion for exact ad- 
justment of focus, so ensuring 
sharply-defined pictures. 
Price, with Pair of Rapid Rec- 
tilinear Lenses and Roller Blind 


Shutter, £15 15s. 


These magnificent Pianos for Hire on the ‘Three Years’ System at 
advantageous prices and terms. Lists and particulars free of 


CHAS. STILES & CO, 40 & 42 Southampton Row, 
LONDON, W.C. 


“OPTIMUS ” KOPIT "89° GAMERA, (.°:"5)- 
_And THREE DOUBLE DARK SLIDES. £5 5s. Complete. 


This Camera is so small 
it may be carried in the 
pocket. In use it may 
be held in the hand or 
attached to Tripod for 
either horizontal or ver- 
tical pictures. It pos- 


| sesses the following ad- 


vantages, viz. :—Rack and 
Pinion Focussing Adjust- 
ment; Rising and Fall- 


| ing Front; Roller Blind 


(Time and Instantaneous) 
Shutter; Automatic Hood Dimensions 2k x “i x 5} 
attached to Ground Glass, when closed— inches. 


| rendering focus cloth un- 


necessary; best workmanship ; well- seasoned Mahogany covered with 
durable black leather. ““OPTIMUS” EXTRA RAPID EURYSCOPE, 
7/6, in aluminium mount fitted with Iris Diaphragm. 


PERKEN, SON & RAYMENT, “tcisom cious" LONDON. OPTIMUS.’ 





NATURE 
ATWoonD MACHINE 


+o 
Gives Accurate Results, Small Space uired, Fastens to Wall, Length 8 to 9 Feet, Electric Release, Sliding Platforms, Weights 
and Overweights, Balanced Wheel, Levelling Arrangement. Graduated, £3 15s.; not Graduated, £3 5s. (nett). 


This Machine gives first-class results, and is to be depended upon. 
NW tLWUZ. 
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WORKSHOPS OF Lrp., 
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CHEMICAL AND PHYSICAL APPARATUS MAKERS, BIRMINGHAM. 


ae ibes ee «6d PHILIP). )«GPHARRIS & CO., 
CROSSLEWYV’S GAS ENGINES. 





GREAT 
REDUCTION 
IN 
GAS 
CONSUMED. 


RECENTLY 


REMODELLED. 


OPvPENSHAW 


CROSSLEWT BROS., iT 
wer ; ae ha ° oo ro) 


MANCHESTER. 
a SS 
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2100 
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FEATURES :— 
proved Diagonal 
Foot.—Spread 7 
Stage.—Nelson 
Body Length—152 
ded 250 m/metres. 

h 

h 

tor 

+ each 
MELBOURNE, 


Lantern 


NEW MICROSCOPES AND FITTINGS. 


W. WATSON & SONS’ NEW 


“FRAM” MICROSCOPE. 


A HIGHEST-CLASS MICROSCOPE AT A VERY 


THE 


Objectives.—Watson’s 
all working approximately in 


Tripod 
a nose-piece. - 


igidity. 
y 3fin. 


m/metres, with draw-tube exten 
Mirrors.—Plane and Concave. 


iP, 


Fine Adjustment —Watson 


fODERATE COST. SPECIAL 
Coarse Adjustment.—Watson’s Im 


Rackwork and Pinion 
arachromatic Series, 


N 


} 


oS 


well-known Lever form. 
inches, affording absolute r 
horse-shoe pattern, 3§ b 
focus when revolved on 


N 


CATALOGUE 


EW 


for 
3) is a Classified Lis 


1-6in., and choice 
» (Pakes’) 


in., or Zin., complete in maho- 
illuminator wi 
Stains in solution 


PREPARATIONS for 


Watson's Catalogue (No. 
Post free. 


W. WATSON & SONS 


BRANCHES : 
16 FORREST ROAD, EDINBURGH. 


Ew SuBsTAGE, with Centring Screws and 
Curr 


Microscope, with one eye- 
useful 


ectives, 
STREET, 
AUSTRALIA 





(Established 1837), 


13 High Holborn, London, W.C, 


Watson's Illustrated Catalogue (No. 2) contains full 


for writing on glass, four 
particulars of the above, Post free on application, 


and Abbe 
Iris Diaphragm, complete in mahogany 


case 
eT XII. 


very 
This pattern is unexcelled for 


For BacrerioLtocy —‘‘ Fram” 
high-power work 


‘*Fram” Microscope, fitted as in 
+, with the addition of a second 


CHEMICAL 


Microscopical work. 


or powder. 
ew Binocucar Dissectinc Microscore 


the addition of 1-12in. Oil Immersion 


Objective. 1°25N.A., and Watson's new 
supplied with Completely Rotating 


dust-proof Triple Nose-piece,in mahogany 
Stage. 


Microscope, complete as in Set XI., wi 
case 


making blood films ... 


78 SWANSTON 


Eyepiece, in Case ... pam : aon 
Watson's Van Heurck Microscors is now 


Spiral Screw to focus 


piece, two obj 
of rin., 

Ew Cover GLass 
Diagrams, &c. 


gany case 
eyepiece, 
colours, 


Set X 
‘presenting a stock of 40,000 first-class Specimens, 


EW DEMONSTRATION Microscope, with 


EW PENCIL 


feRck’s 


LENS. 


Set X.—“ Fram” 
re 


|Set X1.— 
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SERIES ll. F/6. 
BRITISH DESIGN AND WORE MANSHUIF. 
Is the best All-round Lens for either Professional or Amateur use. 


Each lens will give perfect definition with fud/ aperture to the extreme corners of the plate 
it is sold to cover ; with smaller stops it will cover at least two sizes larger, giving perfect sharp- 


ness all over the plate, and thus becoming a wide-angle lens of the highest excellence. Either 
combination may be used separately, giving foci of about 1} and 2 times the length of that of 
the lens when used intact. The advantage of thus being able to choose the best point of view, 
irrespective of distance, will be at once apparent to the artistic worker. 
EQUIVALENT TO FOUR LENSES AT THE PRICE OF ONE. 
. Eleven Sizes are now ready from 3} to 18 inches eq. focus. 


OF HIGH-CLASS CAMERAS AND LENSES, POST FREE. 


J. H. DALLMEYER, Ltd., 25 NEWMAN STREET, OXFORD STREET, LONDON, W. 
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Of Nature trusts the mind which builds for aye.” —WORDSWORTH. 
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NEWTON &&-Co. 
OPTICIANS TO THE QUEEN & GOVERNMENT; 
- FLEET STREET, LONDON. 


A NEW GAS FURNACE 


(Holloway’s Patent) 
FOR CHEMISTS AND ASSAYERS. 


PARTS SEPARATE, LESS CRACKING. 


All particulars from SOLE MAKERS: . 


JOHN J. GRIFFIN & SONS, Lo. 
20-26 SARDINIA STREET, LONDON, W,C. 





ON APPLICATION, 








“THE NO. | “VICTORIA” HAND CAMERA. 


This Camera 
carries twelve 
} plates in 
sheaths, which 
are changed ac- @ 
curately by a 
simple lever 
movement, which 
also automati- 
cally registers 
the exposures 
made. 

The lens is an [fF 
achromatic of 
best quality with 
Iris Diaphragm. 

The shutter is 
arranged for time 
and instantane- 
ous exposures, 
and can be regu- 
lated at varying Price, covered in best quality Morocco, £1 15 0, 
speeds. 

JAMES WOOLLEY, SONS & O., LTD., 


VICTORIA BRIDGE, MANCHESTER 
Complete Catalogue on application. ~ 


NEGRETTI & ZAMBRA'S 


SELF-RECORDING 
RAIN GAUGE. 


DESCRIPTIVE 
PRICE LIST 
POST FREE. 














INVENTED AND MADE ONLY BY 


NEGRETTI & ZAMBRA, 


Scientific Instrument Makers to Her Majesty the r sie 


38 HOLBORN VIADUCT, E.C. 





Branches—- 45 CORNHILL, E.C., and 122 REGENT STREET, W. 
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BRITISH ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE, 


BURLINGTON HOUSE, LONDON, W. 


The NEXT ANNUAL MEETING of the ASSOCIATION will 
be held at DOVER, commencing on, WEDNESDAY, SEPTEMBER 13, 


1899. 
- PRESIDENT-ELECT : 
Prof. MICHAEL FOSTER, M.D., D.C.L., LL.D., Sec.R.S. 
Notice of Papers proposed to be read should be sent to the Office. 
Burlington House, before Juty 1. 
Information about local arrangements may be obtained from the LocaL 
SecrerTarigs, Castle Hill House, Dover. 


G. GRIFFITH, Assistant General Secretary. 


THE MIDDLESEX HOSPITAL 
MEDICAL SCHOOL. 
MORTIMER STREET, LONDON, W. 


The Summer Session, 1899, will commence on Monday, May tr. 

Full opportunities for study are offered to Students preparing for any of 
the examinations in Medicine and Surgery in the United Kingdom. 

Classes will be held in the following subjects :—Midwifery, Pathology, 
Pathological Histology, Bacteriology, Forensic Medicine and “Public 
Health, Anatomy, Practical Physiology and Histology, Chemistry..and 
Practical Chemistry, Materia Medica, Therapeutics, Psychological Medi- 
cine with Clinical Demonstrations, Practical Pharmacy, 

Students entering in May are eligible to compete for the’ Entrance 
Scholarships (value £100 and £60) awarded at the commencement of the 
ensuing Winter Session. The Broderip Scholarships, Governors’ Prize, 
Hetley Prize, Lyell Medal, Leopold Hudson Prize, and Freeman Scholar- 
ship, are awarded annually, the Murra,,Scholarship (in connection with the 
pele of Aberdeen) every third year. Eighteen resident appointments 
are open for,competition annually, without fee. 

The composition fee, admitting to the whole curriculum, jis 120 guineas ; 
id-in three instalments, first instalment 60 guineas 

or University of London Students requiring Preliminary Science In- 
struction, 140 guineas, or by instalments. For members of Universities 
recognised by the General Medical Council, and other Students who have 
completed their Anatomical and Physiological studies, the fee for admission 
as General Students is 70 guineas, or by instalments, 75 guineas, Students 
from the Universities of Oxford and Cambridge entering in May are eligible 
to compete for the University Scholarship of £60 awarded at the commence- 
ment of the Winter Session. » Fee for Dental Student, 54 guineas. 

Tbe New Laboratories and Class-rooms for Physiology,. Chemistry, 
Biology, Pathology, Bacteriology, with all modern improvements, as well as 
a new and larger Dissecting Room and Operative Surgery Room are now in 
regular use. 

The Residential College contains accommodaticn for Thirty Students. 

For Prospectus and further Particulars apply to 


W. PASTEUR, M.D., Dean. 





if 


GUY’S HOSPITAL MEDICAL SCHOOL. 

The SUMMER SESSION will begin on May 1, and Students then 
entering will be eligible to compete for Entrance Scholarships of the com- 
bined'value of £410 in the following September, as well as for the numerous 
‘Medals, Scholarships, and Prizes awarded during the period of Studentship. 

The Hospital contains accommodation for 695 beds, and arrangements are 
being made as rapidly as possible to place the entire number at the service 
of the sick poor, by reopening the Wards that have been closed for want of 
funds for the last fifteen years. ¥ 

The Appointments tenable by Students have recently been increased by 
more than 150 a year, chiefly by the addition of Clerkships and Dresserships 
in the departments of Ophthalmology, Gynecology, and Otology. 

To augment the teaching of special subjects, Registrars and Tutors have 
been appointed in the Ophthalmic and Obstetric Departments. 

All Hospital Appointments are open to Students without charge, and the 
holders of Resident Appointments are provided with board and lodging. 

The College accommodates 60 Students, under the supervision of a 
Resident Warden. . : 

The Dental School provides the full Curriculum required for the L.D.S. 
England. 

The Clubs’ Union Athletic Ground is easily accessible. 

A Handbook of Information for those about to enter the Medical Pro- 
fession will be forwarded on application. ; 

For the Prospectus of the School, containing full particulars as to Fees, 
Course of, Study’ advised, ‘Regulations for Residents in the College, &c., 
apply, personally or by letter, to the Dean, Guy's Hospital, London 
’ Bridge, S.E. bo aie ae 

UNIVERSITY COLLEGE. LONDON. 

FACULTY OF MEDICINE. 

The’Summer Session begins on May 1. The work is arranged so that : 
Student may advantageously begin his Medical Curriculum then. 

Full information may be obtained from either of the undersigned. 

R. J. GODLEE, M.S., F.R.C.S., Dean of the Faculty. 
J. M. HORSBURGH, M.A., Secretary. 


BEDFORD COLLEGE, LONDON (FOR 
WOMEN), 
YORK PLACE, BAKER STREET, W. 
Principal—Miss ETHEL HURLBATT. 
The Easter Term begins on Thursday, April 20. A Course of Lectures 
on the History of Ancient Literature (Roman), and a Course (Lectures and 
Practical Work) on Bacteriology, will be held during this Term. 


Two Entrance Scholarships will be offered for competition in June. 
. MABEL F. ROBINSON, Secretary. 


*n oa LONDON BRANCH at 
QUERNMORE. -. 











CHANCERY LANE, W.C. 


Tuition by JOHN GIBSON, M.A. (First Class, Camb.), and G. LOLY, B.A. 
(First Class, London), for all Public Examinations. Special Instruction 
in Scientific Agriculture for successful practical Agriculture and Forestry 
in the British Islands or the Colonies; also in Geology, Botany, &c., 
Practical, Chemical, and Physical Laboratories. The ‘‘State Corre- 





PUBLIC HEALTH INSTRUCTION. 
THE MIDDLESEX HOSPITAL 
MEDICAL SCHOOL.. 
A THREE (3) MONTHS’ COURSE will commence on TUESDAY, 


MAY 2,:at_2.30 p.m. Full particulars on application to the -Dgan, the 
Middlesex Hospital, Ww. 





THE LONDON HOSPITAL MEDICAL 
COLLEGE. 


The SUMMER SESSION commences on May 1. 

The “Hospital is the largest in the kingdom; nearly 800 beds are in 
constant use, and no beds are closed. Being the only General Hospital for 
Eagt London—i.e. for a million and a half people—the practice is immense. 
In batidnts last year, 11,622; Out-patients, 178,838; Accidents, 17,370; 
Major Operations, 2320. 

APPOINTMENTS.—Owing to the enormous number of patients more 
Appointments are open to Students than at anyother Hospital. Sixty 
qualified Appointments are made annually, and more than 150 Dressers, 
Clinical Clerks, &c., appointed every three months. ll are free to 
i of the College. Holders of Resident Appointments have Free 

joard, 

_SCHOLARSHIPS AND PrizEs.~Twenty-seven Scholarships and Prizes are 
given annually, Students entering in May can compete for Five Entrance 
Scholarships in September. 

Special arrangements have been made to enable Students entering in May 
resent th Ives for ination in Chemistry, &c., in July. 

PECIAL CLassgs are held for the University of London and other higher 
Examinations. Special entries for Medical and Surgical Practice can be 
made. Qualified Practitioners will find excellent opportunities for studying 
the rarest diseases. 

Areduction of 15 Guineas is made to the Sons of Members of the Profession. 

ENLARGEMENT OF THE COLLEGE.—The new Laboratories and Class- 
rooms for Bacteriology, Public Health, Operative Surgery, Chemistry, 
Biology, &c., have now been added, with all modern improvements. 

he Clubs’ Union Athletic Ground is within easy reach of the Hospital. 

The Metropolitan and other Railwayshave Stations close to the Hospital 
and College. 

For Prospectus and information as to Residence, &c., apply, personally 


or by letter, to 
MUNRO SCOTT, Warden. 
Mile End, E. 


to 





p ” and Higher Examination Journal gives up-to-date particulars 
of all the leading C.S. and other Examinations. Price 2$d., post free. 
Prize of One Guinea for competition each month; Special Prize of Five 
Guineas each June and December 


GENERAL ENGINEERING COLLEGE, 


* and 
EXPERIMENTAL ENGINEERING 
WORKS, 

2 and 4 PENYWERN ROAD, EARL’S COURT, 
LONDON, S.W., 

Trains Students for Electrical, Mechanical and Mining Engineering. 

Develops Electrical and Mechanical Patents. 
Constructs. Experimental and Special Machinery and Models to 


Specification. 
D. P, H. 
HEATHCOTE SCIENCE 
LABORATORIES. 


The SUMMER Course (lasting ten weeks) commenced on WEDNES- 
DAY, APRIL 12. 

A similar Course will commence on WEDNESDAY, MAY 3. 

Each Course comprises Lectures and Practical Work to meet _the 
requirements.in the Science Subjects of all the Public Health Examination~ 
of the yarious Examining Bodies. Subjects, with fees, as below: Bac- 
teriology, Practical and Theoretical, £5 5s.;, Chemistry and Physics, 
Practical and Theoretical, £6 6s. ; Vital Statistics and Special Lectures on 
Sewage treatment, £2 2s.; Inclusive Fee for above, 412 125.3; Short 
Revision Course, £2 2s.—HOURS to suit the majority of those attending 
but special arrangements can be made in individual cases. For further 
information apply, The SUPERINTENDENT, Heathcote Science Laboratories 
9 Heathcote Street, Gray’s Inn Road. , 


WANTED, an ANALYTICAL CHEMIST 


of exceptionally high and proved ability andaccuracy, with good experi 
ence in testing Medical Chemicals, to take the position of Chie! 
Analyst at the Works of a leading London Firm of Manufacturing 
Chemists. A gentleman who has taken University Degrees preferred. 
—Address, stating age, qualifications, and experience, to “ Analyst, 

c/o Messrs. MARKBY, STEWART, & Co., 57 Coleman Street, London, 
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HERIOT-WATT COLLEGE, 
EDINBURGH. 


SESSION 1898-99. 

At the CLOSE of this SESSION the GOVERNORS will award a 
TRAVELLING SCHOLARSHIP of the value of £100. This Scholar- 
ship is open to Present or Former Students who have shown exceptional 
merit in the Senior Day Classes of the College, and who have previously 
attended either the Junior Day Classes or a corresponding course in the 
Evening Classes of the College. 

Applications must be lodged with the undersigned not later than rst May 
next. Copies of the Regulations may now be obtained here or at the 


College. 
A DAVID LEWIS, Treasurer. 
George Heriot’s Trust Chambers, 
20 York Place, Edinburgh. 


UNIVERSITY OF ABERDEEN. 


ANDERSON LECTURESHIP IN COMPARATIVE PSYCHOLOGY 
(Orb. No. 105). 





The University Court will proceed early in June to the Election of 
LECTURER on COMPARATIVE PSYCHOLOGY. 

The Lecturer will be required to deliver an Honours Course of not fewer 
than 50 Lectures, extending over not more than six months. 

The Lectureship will be tenable for five years, and the Lecturer will be 
eligible for re-election. He will be expected to enter on his duties next 
October. 

The Lecturer will receive the free income of Dr. William Anderson’s 
Bequest, amounting at present to about £330 per annum. 

Applications, with such testimonials as the candidate may desire to offer, 
must be lodged, on or before sth June ensuing, with Rosert WALKER, 
Esq., M.A., Secretary of the Court. 

University of Aberdeen, 11th April, 1899. 


ROYAL BELFAST ACADEMICAL | 
INSTITUTION. 


In_ consequence of the resignation of the present Head Master of the 
MATHEMATICAL DEPARTMENT, the HEAD MASTERSHIP of 
this Department will be VACANT on JULY 1. The minimum Salary of 
the post will be £250 per annum, and the successful Candidate will be 
expected to enter on his duties on September 1. 

‘Candidates are requested to send to the SECRETARY their applications, 
with statement of age and copies of testimonials, on or before THURS- 


RESEARCH. 


CHEMISTRY. PHYSICS. BACTERIOLOGY. 


Well-fitted LABORATORIES can be used for RESEARCH at any hour 
convenient to Workers. Dark Room for PHOTOGRAPHIC and other 
Work. simmersion for MICRO-PHOTOGRAPHY. Workshop for 
making 4 a ELECTRIC MAINS, powerful Constant Currents. 
—“T.,” 9 Heathcote Street, Gray's Inn Road. 











A HERBARIUM of BRITISH PLANTS 
to be disposed of ; 1680 Species in good condition. Channel Island 
rarities very perfect. Cyperacez almost complete. Mounted cartridge 
paper, 18 X 12. Price £8.—MARGARET Daweer, Grafton, Hereford. 





Tu! 








Ti! N.—ALL EXAMINATIONS 
DICAL AND SCIENTIFIC. Well-fitted Laboratories.— 
C.,” 9 Heathcote Street, Mecklenburgh Square. 





MEMOR 


(LOISETTE’S SYSTEM), 
THE SCHOOL OF MEMORY TRAINING, 
7o Berners St., Oxrorp St., Lonpon, W. 
SCIENTIFIC DEVELOPMENT OF THE NATURAL MEMORY. 


The late Rd. A. Procror (Editor of Knowledge) said: ‘‘I have no 
hesitation in thoroughly recommending the — 





Success at Exams. Minp WANDERING CuRED. SPEAKING WITHOUT 
Notes. How to successfully study all Branches of Science, MATHE- 
MaTics, Crassics, &c. Prospectus post free on application to the Secretary. 


LATEST PUBLICATION OF THE ZOOLOGICAL 
SOCIETY OF LONDON. 


PROCEEDINGS OF THE ZOOLOGICAL 


SOCIETY OF LONDON, 1808. Part IV. Containing Papers read 
at the Scientific Mtetings held in November and December, 1898. 
With 19 Plates. Price to Fellows, gs. ; to the Public, ras. 
To be obtained at the Society’s Office (3 Hanover Square, W.), or through 









THE RELIQUARY AND ILLUSTRATED 
ARCHAOLOGIST. 


Edited by J. ROMILLY ALLEN, F.S.A. 
QUARTERLY. Price 2s. 6d. 

THE APRIL PART CONTAINS: 
Tue Bat House NEAR AMBERGATE, DERBYSHIRE. By JoHN Warp, 
F.S.A. (5 Illustrations.) 
On THE DeEcorRATION OF SCOTTISH SPINDLES AND Wuorts. By F. R. 
Coes. (34 Illustrations.) 
Tue Aspey or TimoLeaGue. By H. Errinctron, (6 Illustrations.) 
Tue INSTRUMENT OF THE Rosary, I. By H. Puitsert Feasey. 
(Illustrated.) 
Earty CurisTiAN ArT IN IRELAND: BAS-RELIEF ON CROSS AT 
MonasTersoice. By MARGARET Stroxrs. (3 Illustrations.) 
BronzE Trumvets. List or BronzE War Trumpets. (5 I!lustra- 
tions.) 
On a Rounp Tower at PorTPATRICK, WIGTONSHIRE, AND A Curious 
ANCIENT BurtaLt CusToM NEAR 1T. (4 Illustrations.) 
Cuapret or St. Tuomas THE Martyr, St. Daviv’s CATHEDRAL. (4 
Illustrations.) 
An Ovp EnGuisu Grass Linen-SMOOTHER FROM RamssurRy, WILTs. 
(Illustrated.) 
Our FoREFATHERS BY THE Dove. (2 Illustrations.) 
FRAGMENTS OF Saxon Cross SHAFT AND SILVER ORNAMENTS 

RECENTLY FOUND IN WILTSHIRE. (4 Illustrations.) 

Notices oF New Pusiications.—News ITremMs anD COMMENTs. 

“The best illustrated Antiquarian Magazine in this country. . . . Every 
page invites one’s attention, and, attracting it, retains it."—-British 
Architect. 

London: BEMROSE & SONS, Ltd., 23 Old Bailey. 


THE GEOGRAPHICAL JOURNAL. 
Price 2s. CONTENTS.-—-APRIL. 


Exploration in the Canadian Rockies: a Search for Mount Hooker ané 
Mount Brown. By Prof. Norman Collie, F.R.S.—Sources of the Saskat- 
chewan. By Walter D. Wilcox.—Travels and Researches in Rhodesia. 
By Henry Schlichter, D.Sc.—The Influence of the Travels of Marco Polo 
on Jacobo Gastaldi’s Maps of Asia. Py Baron A. E. Nordenskjéld.— 
The German Antarctic Expedition.—Lake Choga and Surrounding 
Country. By the late Capt. R. T. Kirkpatrick, D.S.O.—Some New Books 
on Africa. By Edward Heawood, M.A.—Waddell’s ‘‘ Among the Hima- 
layas,” Review. By Col. Sir T. H. Holdich, K.C.1.E., C.B., R.E. 
The British National Antarctic Expedition.—The Monthly Record.— 
Obituary: Sir George Ferguson Bowen, G.C.M.G.; Sir R. Lambert 
Playfair, K.C.M.G.; Frederick William Webb; John M. Cook.—Corre- 
spondence: The Source of the Oxus. By H,E. the Right Hon. Lord 
Curzon, of Kedleston.—The Proceedings of the Pamir Boundary Com- 
mission. By Lieut.-Col. Henry Trotter, C.M.G.—Hannibal’s Pass. By 
Rev. W. A. B. Coolidge.—Lowthian Green’s Tetrahedral Theory. By 
Prof. A. de Lapparent.—Meetings of the Royal Geographical Society, 
Session 1898-1899.—Geographical Literature of the Month.—Numerous 
Maps and Illustrations. 

EDWARD STANFORD, 26-27 Cockspur Street, Charing Cross, W- 


SCIENCE ABSTRACTS. 


PHYSICS AND ELECTRICAL ENGINEERING. 


This monthly publication, issued under the direction of the Institution 
of Electrical Mestaonne and of the Physical Society of London, contains 
abstracts of all the most important papers and contributions to the learned 
Societies throughout the world, dealing with General Physics, Light, 
Heat, Sound, Electricity, Magnetism, Chemical Physics, and Electrica} 
Engineering. It is a unique reference library in itself. 

‘No student of physical science who wishes to keep in touch with the 
world of investigation can afford to neglect so serviceable a publication. ’— 


NATURE. 
REDUCTION IN PRICE. 
Owing to the large and increasing circulation of ‘‘ Science Abstracts,’ 
the price has been reduced to the following : 
Single Numbers, 2s. net. Annual Subscription, 24s., including 
Yearly Index, Post free. 


The April issue, containing 56 Pages and ro2 Abstracts, is now ready. 





London ; E. & F. N. SPON, Lrp., 125 Strand, W.C. 


JUST PUBLISHED, 4to, 12s. 6d. net. 


OBSERVATIONS TAKEN AT 


DUMRAON, BEHAR, INDIA, 
DURING THE ECLIPSE OF THE 22n JANUARY, 1898, 


by a Party of Jesuit Fathers of the Western Bengal Mission, 
By Rev. V. DE CAMPIGNEULLES, S.J. 








LONDON : LONGMANS, GREEN, & CO. 





any Bookseller. 
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Sale bp Auction. 
MONDAY, APRIL 17. 


A GENERAL COLLECTION OF NATURAL HISTORY 
SPECIMENS. 


MR. J. C. STEVENS will Sell the above 


by Auction, at his Great Rooms, 38 King Street, Covent Garden, as 
above, at 12.30 precisely. 2 
On view Saturday prior 10-4, and Morning of Sale, and Catalogues had. 


MINERALS, FOSSILS, ROCKS. 


COLLECTIONS OF THIN SLICES FOR PRACTICAL MICRO- 
SCOPIC PETROGRAPHICAL STUDY. 

(a) Collections of Thin Slices of all important Rock-forming Minerals, 
for the Demonstration of the occurrence of the same in the Rocks, arranged 
accordingto F. Zirkel, ‘‘ Lehrbuch der Petrographie,’’ 2nd ed., Leipzig, 
1893. Collection of 114, respectively, 60 Thin Slices. 

Price, in elegant Case, £7 ; respectively, £3 15s. 

(4) New Collection of properly mounted Thin Slices of Rock-forming 
Minerals, arranged according to H. Rosenbusch, ‘‘ Microscopic Physio- 
graphy of Minerals," 3rd. ed., Stuttgart, 1897. 

120 Thin Sections of 67 different Minerals in elegant Case £9 0 0 
5° ” ” 34 ” ” ” ” 3 100 

(c) Collections of Thin Slices of Rocks, to which will be added a short 
printed description of all the Specimens and Slices, arranged according to 
H. Rosenbusch, “‘ Microscopic Physiography of Rocks,” 3rd. ed., Stutt- 
gart, 1896. 

Collection of ... rs 180 250 
41150 £1650 

THE NEW CATALOGUE OF MINERALS, METEORITES, &c. 

has just been published, and will be sent, Post free, on application, 


Dr. F. KRANTZ, 


BONN-ON-THE-RHINE, RHENISH MINERAL OFFICE. 
ESTABLISHED 1833. 


Represented by Messrs. HARRINGTON Bros., Oliver’s Yard, 
53A City Road, London, E.C. ; and Cork, Ireland.) 

All types required for Science Courses, perfect condition guaranteed. 
The followimg are some of the chief forms, with prices : 

Scyllium, tod. each ; 8s. doz. | Sipunculus, 3s. to 4s. doz. 

Amphioxus, gd. each. } Echinus(large), ros. doz. 

A stacus, 94. each. Cucumaria(large), 1s. 4d. each 

Anodon, 9d. each. Apus, rs. each. 

Rana ,6d. each. Nebalia, rs. per tube. 
Gammarus, rs. per tube. 
Scorpio, rs.to 1s. 6d. each. 
Scolopendra, 1s. 6d. each. 
Aplysia, 8d. to rod. each 
Haliotis, 8¢. each. 

Loligo media, rod. each. 
Mya, trod. each. 
Pedicellina, rs. per tube. 
Salpa, rs. 6d. per tube. 
Ascidia, 8a. each. 

Raia, ts. to 2s. 6d. each. 
Lacerta, rod. each. 








Thin Slices. 


Noctiluca,1s.3d. per tube. 
Grantia, 1s. 3d. per tube. 
Sycon, 1s. 3d. per tube. 
Medusoids, rs. 3d. pertube. 
Aurelia, rod. each. 
Coryne, rs. per tube. 
Obelia, rs. per tube, 
Ascaris(large), 8d. each. 
Cerebratulus, 1s. 6d. each. 
Nereis, 6d. each. 
Arenicola, 6d. each. 
Sagitta, 1s. per tube. 


REDUCTION ON LARGER QUANTITIES. 


JAMES HORNELL, BioLocicAL STATION, JERSEY. 


CABINETS 


ENTOMOLOGICAL AND ALL BRANCHES OF NATURAL HISTORY. 
J, T. CROCKETT & SON are ACTUAL MAKERS. 
Great advantages in dealing direct with them. 

ALL BEST WORK. ESTIMATES GIVEN. 

SEND for Full DETAILED PRICE LIST BEFORE ORDERING ELSEWHERE. 
7a PRINCES STREET, CAVENDISH SQUARE, LONDON, W. 


Factories: 34 Riding House Street and Ogle Street, W. 





MINERALOGY. 

Choice Crystallized Minerals, Precious Stones, C: 
Opals, Rock Crystal Spheres, Agate, Jasper, and Fiues 
Spar Ornaments. 

COLLECTIONS FOR THE PROSPECTOR, TEACHER, OR STUDENT. 
SECOND-HAND CABINET FOR SALE. 


BLOWPIPE CASES AND APPARATUS. 
LESSONS GIVEN. 


S. HENSON, 97 REGENT ST. 


CARL ZEISS, 
OPTICAL WORKS, JENA. 


London Branch : 
29 MARGARET STREET, REGENT 
STREET, W. 





MICROSCOPES and ACCESSORIES 
—For Bacteriology, Biology, Mineralogy and 
Student’s use. — Apochromatic, Achromatic 
Objectives.—Micrometers, &c. 

OPTICAL MEASURING INSTRU- 
MENTS.—Spherometers, New Crystal Re- 
fractometer, Butter-Refractometer for the rapid 
determination of the purity of Butter, Lard, and 
Glycerine. 

Note.—We do not make Theodolites. 
Illustrated Catalogues, including new edition 
F (1898) of Catalogue of Microscopes, free. Please 
state which required 


AERIAL GRAPHOSCOPE 


(BRUCE’S PATENT). 

Showing Lantern Pictures in SPACE and BOLD RELIEF without 

Screen, and Weird Ghost Effects and Fairy-like Visions. 

Exhibited with enormous success at the Soirées of the Royal 
Society, the Royal Institution, Royal Photographic Society, British 
Association, Crystal Palace, Birmingham and Midland Institute, &. 

Supplied to Owens College, Manchester; School of Army Signal- 
ling; Queen’s Theatre, Manchester: Hermanns’ Magical Entertain- 
ment, New York. 

The Apparatus can be purchased outright, or let out on hire. 
Exhibitions can also be arranged at all kinds of Entertainments, 
Soirees, Photographic Exhibitions, &c., with experienced Operators. 

The inventor, Mr. Eric Stuart Bruce, M.A. Oxon., P.R. Met. Soc., is 
also prepared to accept engagements for his Illustrated Lecture on 
the subject as delivered before the Society of Arts, London Insti- 
tution, &c. 

The Instrument forms the most perfect method of illustrating 
the -phenomena of Persistence of Vision to large audiences; it also 
affords a most delicate test of the exact duration of Persistence on 
the individual retina. 

For all particulars apply to 


E. S. BRUCE, Esq,, 
19 CAMPDEN HOUSE ROAD, KENSINGTON, LONDON, W. 


W. G. PYE & CO. 
Physical & Physiological Instrument Makers, 


30 ST. ANDREW'S STREET, CAMBRIDGE. 


HP eMmBNENRCNNEHY THIN) 








Apparatus 
for Determining 
the 
Mechanical Equivalent 
of Heat. 





Price 


£4 10s. 


Pe 


Specialities for teaching Experimental Physics. Good quality, moderate 


prices. Resistance Boxes, Single Coils, KEYS, Galvanometers, Bridges 
Batteries, etc. 


Physical and Physiological Lists—Sixpence, Post free. 








C. BAKER, “ani 


&@ Full Second-hand Lists, Post Free. “@& 


Powell and Lealand No. 4 Binocular Microscope, £50. 


SECOND -HAND TELESCOPES. 


8” Alvan Clark, equatorial mount, £250. 
33” Dallmeyer ~ os £60. 


TROUGHTON AND Simms’ 6-inch Transit Theodolité, £32 ros. 








Several Transits and Astro-Telescopes. 
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WATKINS & DONCASTER, 


NATURALISTS, 


AND MANUFACTURERS OF 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS” E@G8, AND ALL BRANCHES OF 
ATURAL HISTORY 


SPECIAL SHOW-ROOM FOR CABINETS. 
Call or send for detailed Catalogue (66 pp.), Post free on 


| application. 


N.B.—For Excellence and Superiorit 
Apparatus, references are _ permitt 
Patrons, Museums, Colleges, &c. 


A LARGE STOCK OF INSECTS AND BIRDS’ EGGS. 


Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
with true natural surroundings. All Books and Publications on Natural 
istory supplied. 


36 STRAND, LONDON, W.C. 


Five Doors from Charing Cross.) 








of Cabinets and 
to distinguished 








Tust PUBLISHED. 
THE 


STRUCTURE & CLASSIFICATION OF BIRDS. 


By FRANK E. BEDDARD, M.A., F.R.S. 
Prosector and Vice-Secretary of the Zoological Society of London. 


With 252 Illustrations, 8vo, price 215. net. 
**As an excellent compendium of the present state of our knowledge of 
bird anatomy, Mr. Beddard’s work may be heartily commended.” —Nature. 
‘* Those who have occasion to use this book most will learn soonest to find 
out its sterling value, and such will best appreciate the fairness of our 


| remarks.” —Natural Science. 


** We strongly recommend library committees and others who control the 
choice of books for students to at once obtain this book, for it is sure to 
become a classic in its subject.” —Science Gossip. 

** This is undoubtedly the most important work that the author, one of 
our chief living zoologists, has yet given us."—Nature Notes. 


LONGMANS, GREEN, & CO. 





London : 





MESSRS. 


LONGMANS & Co.’sS List. 





Complete in THREE VOLUMES, Half-Bound. Vol. 


240 Illustrations, 8vo, £2 2s. 


I., with 236 Illustrations, 8vo, £2 2s. Vol. II., with 


Vol. III., with 352 Illustrations, 8vo, 43 35. 


A DICTIONARY OF APPLIED CHEMISTRY. 


By T. E. THORPE, B.Sc. (Vict.), Ph.D., D.Sc. (Dubl.), F.R.S., 


Professor of Chemistry in the Royal College of Science, London. 


Assisted by Eminent Contributors. 





With 96 Diagrams and Illustrations. 


THE PRINCIPLES OF CHEMISTRY. 


2 Vols., 8vo, 36s. 


By D. Menpetterr. Translated from 


the Russian (Sixth Edition) by GEorGE KAMENSKY, A.R.S.M. of the Imperial Mint, St. Petersburg ; and Edited by T. A. 
Lawson, B.Sc., Ph.D., Fellow of the Institute of Chemistry. 


Fifth Edition. 


With 146 Illustrations. 


Crown 8vo, 6s. 6d. 


A TEXT-BOOK OF INORGANIC CHEMISTRY. By G. S. Newrn, F.I.C., 


F.€.S., Demonstrator in the Royal College of Science, London ; Assistant Examiner in Chemistry, Science and Art Department. 


With 100 Illustrations. 


Crown 8vo, 6s. 


CHEMICAL ANALYSIS, QUANTITATIVE AND “QUALITATIVE. By G. S. 


NEWTH, F.I.C., F.C.S., Demonstrator in the Royal College of Science, London ; Assistant Examiner in Chemistry, 


Seience and Art Department. 


LONGMANS, GREEN, & CO., LONDON, NEW YORK, AND BOMBAY. 





NEW EDITION OF LORD ARMSTRONG’S “ELECTRIC MOVEMENT IN AIR AND WATER.” 


Now Ready. A NEW EDITION. 


With Additional Plates. 


Imperial 4to. 30s. net. 


ELECTRIC MOVEMENT IN AIR AND WATER. 


By LORD ARMSTRONG, C.B., F.R.S., &c, 
With a SUPPLEMENT, containing a continuation of his Experiments, together with an extension of them made in concert with 
HENRY STROUD, M.A., D.Sc., Professor of Physics, Durham College of Science, Newcastle-on-Tyne. 


7 Perehiaiore of the First Edition will on application to Smith, Elder, & 
SMITH, ELDER, & CO., 


London : 


& Co. receive gratis a copy of the Supplement. 
Is ‘Waterloo Place, S.W. 





BORD'S PIANOS 


25 per cent. Discount for Cash, or 14/6, per month (second- hand, 10/6 per 


month) on the Three Years’ System. Lists free of 


C. STILES & CO., 40 & 42 Southampton Row, London, W.C. 


PIANOS EXCHANGED. 





BECHSTEIN PIANOS 





These magnificent Pianos for Hire on the Three Years’ System at 
advantageous prices and terms. Lists and particulars free of 
CHAS. STILES & CO, 40 & =. Southampton Row, 
LONDON, 





NOT. ICE. —Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 


communications to the Editor. 


SUBSCRIPTIONS TO “NATURE.” 


Half-yearly 
Quarterly 
To ALL PLacEs ABROAD :— 


Half-yearly 
Quarterly 


The telegraphic address of NATURE is “PHUSIS,” LONDON. 


CHARGES FOR ADVERTISEMENTS. 
a & 


o.[U€U°0 


*Three Lines in Column 
Per Line after ° 
One Eighth Page, or Quarter Column . 
Quarter Page, or Half a Column ay 
Half a Page, or a Column 
Whole Page . 
* The first line being in heavy type is charged for as Two Lines. 


Cheques ‘and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE: ST. MARTIN’S STREET, LONDON, W.c. 
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Just Our. Large Crown 8vo, Handsome Cloth, 6s. 


ENGINE-ROOM PRACTICE. A Hand- 


book for the Royal Navy and Mercantile Marine. By JOHN G. 
LIVERSIDGE, Chief Engineer Royal Navy, A.M.Inst.C.E., In- 
structor in Applied Mechanics and Engine Design, Royal Naval 
College, Greenwich. 

Contents.—General Description of Marine Machinery.—The Conditions 
of Service and Duties of Engineers of the Royal Navy.—Entry and Con- 
ditions of Service of Engineers of the Leading S.S. Companies.—Raising 
Steam.—Duties of a Steaming Watch on Engines and Boilers.—Shutting 
off Steam.—Harbour Duties and Watches.-—Adjustments and Repairs of 
Engines.—Preservation and Repairs of “Tank” Boilers —The Hull and 
its Fittings.—Cleaning and Painting Machinery.—Reciprocating Pump, 
Feed Heaters, and Automatic Feed-Water Regulatcrs.—Evaporators.— 
Steam Boats.-—Electric Light Machinery.—Hydraulic Machinery.—Air- 
Compressing Pumps.—Refrigerating Machines.—Machinery of Destroyers. 
—The Management of Water-Tube Boilers.—Regulations for Entry of 
Assistant Engineers, R. N.—Questions given in Examinations for Promotion 
of Engineers, R. N.—Regulations respecting Board of Trade Examinations 
for Engineers, &c 


Large 8vo, Handsome Cloth. With numerous Plates reduced from 
Working Drawings, and 280 Illustrations in the Text. ts. 


LOCOMOTIVE ENGINEERING 


(A MANUAL OF). 

A Practical Text-Book for the use of Engine Builders, Designers and 
Draughtsmen, Railway E > and Students, by WILLIAM FRANK 
PE TTIGREW, M.Inst.C.E. With a Section on American and Conti- 
nental Engines, by ALFRED F. RAVENSHEAR, B.Sc., of Her 
Majesty's Patent Office. 

We recommend the work as THOROUGHLY PRACTICAL in its character, 
and meriting, a place in every collection of . . . works on Locomotive 
Engineering.” — Railway News. 

Companion Volume to Seaton’s Manual of Marine Engineering. 


Large 8vo, Handsome Cloth. With Plates and Illustrations. 16s. 


LIGHT RAILWAYS at HOME and 


ABROAD. By WILLIAM HENRY COLE, M.Inst.C.E., late 
Deputy-Manage:, North-Western Railway, India. 

** There could be NO BETTER BOOK of first reference on its subject, and 

ALL CLASSES of Engineers will WELCOME ITS APPEARANCE.” —Scotsman. 


CHARLES GRIFFIN & CO., Lrp., 
EXETER STREET, STRAND, W.C. 


21s. 


London : 


IN PHOTOGRAPHY 


TO GET THE BEST RESULTS 
USE 


MARION’S PLATES & PAPERS 


THE “SWALLOW” HAND CAMERAS. 


For 6 plates 34 x 25, 8/- 

Ss Bee 21/-, 26/- 

12 ” 44 x 34, 30/-, 35/- 

12 5, 44 x 19, Stereoscopic, 40/- 

30 films 44 x 3h 50- 

12 plates ,, ,, with RR lens } S0/- 
and Focussing Arrangement 


THE “PRESTO” 
25 Exposures, 1} 


10/3 post free. 


CAMERA, loaded with film for 
13, and Carrier for four plates. 


“PANAK.” A new Sensitizing Solution. 
for sensitizing cards, paper, silk, linen, &c. 
bottle. 


A new process 
2/6 per 


NEW QUICK PRINT PAPER. Developed by Gaslight. 
4 pl. 4 pl., 1/- per packet. 


MARION & CO., 22 & 23 SOHO SQUARE, LONDON, W. W. 


Average Exposure 6 seconds. 





THE 


CAMBRIDGE SCIENTIFIC INSTRUMENT 
CO., LTD. 


Works—CARLYLE ROAD, CAMBRIDGE. 


| IMPROVED SPECTROSCOPE CELL 
FOR LIQUID ANALYSIS. 


The great objection to Spectro- 
scope Cells of the old pattern, is 
that trouble is always being ex- 
perienced from leakage owing to 

the defectiveness of 
the leather washers 
and stuffing - boxes. 
In this new Cell all 
leather washers and 
screw-joints are 
avoided, the joints 
depending entirely on 
the accuracy of two 
plane surfaces. The 
thickness of the liquid 
is very easily adjusted 
by means of a small 
millimetre scale. It 
will be found that this 
Cell is more readily 
cleansed than those 
in general use. 


Price, complete with Stand, £3 18s. 6d. 
Write for our Catalogue of Microtomes and Accessories. 

















IMPROVED D’ARSONVAL 
GALVANOMETERS. 


Most 
SENSITIVE 
for 
DEFLECTIVE, 
ZERO, 
or 
BALLISTIC 
WORK. 


PRICES 
£10-0-0 
£4~10-0 


LIBERAL DISCOUNTS. 





Write tor Price List and Paxtentors of Potentiometers, 
Galvanometers, Electrical Thermometers, Experi- 
mental Direct and Alternating Current Sets, &c., to 


CROMPTON & CO., Lo. 


 THRIPLANDS, ' 
Laboratory { KENSINGTON cote, } LONDON, W. 
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THE BRIDGES-LEE 


PHOTO-THE OD OLITE 


The most perfect Instrument 
invented for Survey Work in 
Mountainous Districts, and for 
Military or Rapid Surveys. 


The Photo-Theodolite 
automatically records © 
on the photograph all, 
or nearly all, the data 
necessary for the reduc- 
tion of the photographs, 
including the Magnetic 
bearings,— thus con- 
siderably reducing the 
time spent and the risk 
of error in the interpretation of 
the photographs. 
The Instrument is fitted with 
an Aluminium Body, 6-in. 
Azimuthal Circle, reading with 
Vernier to one minute of arc, 
4-in. Compass, divided to half 
degrees. Telescope with erect 
and inverting Eye-pieces, rapid 
Rectilinear Lens with Iris Dia- 
phragm and Colour Screen, six double dark Slides in Mahogany 
Case, with Stand complete, £45. 
Descriptive Pamphlets and Illustrated Description 
of the Instrument sent free on application. 


L. CASELLA, 
147 Holborn Bars, London, E.C. 


Telegraphic Address : **Escutcheon, London.” Telephone: Holborn | 1054. 


OUR NEW 


BAR RESISTANCE COIL 


(AS RECENTLY EXHIBITED AT THE ROYAL 
INSTITUTION) 
Has the following advantages over any other on the market : 


The working P mg are enclosed, and thus kept quite 
free from st. 

Large surface contacts. 

Higher insulation between contacts. 

All contacts clamped by one movement. 


IT IS ALSO VERY EASILY READ AND VERY COMPACT. 


The Electrician says :—“‘ A radical departure in resistance box design.” 
(See full notice April 7 issue.) 


FOUR-BAR COIL, reading from 1 ohm to 10,999, and 
three pairs of proportional Coils, £10 10s. 
ANY NUMBER OF BARS AS REQUIRED. 


CAMBRELL BROS., 17 GILTSPUR ST., LONDON, E.C. 


For Photography, Unsurpassed for fine definition. 


Coxe [exses 


TAYLOR, TAYLOR, & HOBSON, 
Slate Street Works, Leicester; 
and 18 Berners Street, London, W. 


PHG:NIX FIRE OFFICE, 


9 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
Secretaries—W. C. MACDONALD and F. B. MACDONALD. 
LOSSES PAID OVER £22,000,000. 














IMPROVED 


ASTRONOMICAL CLOCK. 


For Driving 
3”, 34”, or 4” 
Benstorials. 


Great Regularity. 


Improved “ Governor 
Control,” varying the 
speed from 1 min. 
20 sec. to 1 min. 
50 sec. 
per revolution. 


Wheel ‘Attachment 
adjusts to any angle. 


With a 4-foot drop 
of the weight, the 
clock runs for 2 hours. 


Price, on firm Wood 
Stand, 


£13 13 0 


‘hl STEWARD, 
408 STRAND: 457 WEST STRAND, W.C.; 
7 GRACECHURCH STREET, E.C., LONDON. 


C. E. MULLER « CO., 


SCIENTIFIC GLASS BLOWERS 


AND 
MANUFACTURERS OF 


CHEMICAL AND PHYSICAL APPARATUS, 





SPECIALITIES : 
CHEMICAL THERMOMETERS. 
GLASS STOPCOCKS. 


PATENT DOUBLE SURFACE CONDENSER. 
MERCURY PUMPS, 
SPECTRUM TUBES, &¢., &c. 


Price Lists and Particulars of above on application to 


148 HIGH HOLBORN, 


LONDON, W.C. 
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ORIENT COMPANY’S PLEASURE CRUISES. 


From London to 
NORW4Y, NORTH CAPE, SPITZBERGEN, 
ICELAND and the BALTIC, 
By their Steamships 
LUSITANIA (3912 tons register, 4000 h.p.) and 
OPHTR (6910 tons register, 10,000 h.p.). 
For NORWAY FIORDS and NORTH CAPE (for Midnight Sun), 
13th June to 10th July. 
For SOUTHERN NORWAY, 
24th pe to 8th July. 
For NORWAY, SPITZBERGEN (for Midnight Sun and Polar Pack Ice), 
and ICELAND, 
14th July to r2th Angust. 
For SOUTHERN NORWAY, 


29th July to 14th August. 
For COPENHAGEN, STOCKHOLM, ST. PETERSBURG, 
BALTIC CANAL, &c., 
18th August to 15th September. 
High-class Cuisine, String Band, &c. 
Managers { F. GREEN and CO. Head Offices, 
ANDERSON, ANDERSON, and CO. } Fenchurch Avenue. 
. For passage apply to the latter Firm, at 5 Fenchurch Avenue, London, 
E.C. ; or to the West End Branch Office, 16 Cockspur Street. S.W. 
NORWAY CRUISES From 


£10 10s. NEWCASTLE-ON-TYNE.—FORTNIGHTLY. 
“MIDNIGHT SUN,” 3178 Tons, 3500 H.P. 


Finest YACHTING STEAMER afloat. NO UPPER BERTHS. 
Sailings :—June 3 and 17; July 1, 15, 29 ; August 12 and 26, 
: ares from 10 Guineas, including first-class table. 
Particulars apply to the ALBION S.S. COMPANY (Ltd.), Baltic 
Chambers, Newcastle-on-Tyne. 


ESTABLISHED 18651. 


BIRKBECK BANK 


30 Southampton Buildings, Chancery Lane, London. 


INVESTED FUNDS 


£10,000,000. 


The BIRKBECK ALMANACK, with full particulars, post free. 
FRANCIS RAVENSCROFT, Manager. 


EPPS’S COCOAINE. 


COCOA-NIB EXTRACT. 

The choicest roasted nibs (broken-up beans) of the natural Cocoa on 
being subjected to powerful hydraulic pressure, give forth their excess of 
oil, leaving for use a finely-flavoured powder—‘‘Cocoaine,” a product 
which, when prepared with boiling water, has the consistence of tea, of 
which it is now, with many, beneficially taking the place. Its active 
principle being a gentle nerve stimulant, supplies the needed energy with- 
out unduly exciting the system. Sold only in labelled tins. If unable to 
obtain it of your tradesman, a tin will be sent post free for 9 stamps.— 
James Epps anv Co , Ltp., Homeopathic Chemists, London. 


GLASS BLOWING. 


All kinds of Experimental Glass 
Blowing carried out for Scientific 
Men, Laboratories, &c. 
INVENTORS’ IDEAS WORKED OUT AS PER INSTRUCTIONS. 


COSSOR, 
67 Farringdon Road, E.C. 








Hittorf’s Tube showing the 
resistance of the dark space 





COLLECTIONS TO ILLUSTRATE 


PHYSIOGRAPHY & GEOLOGY 
AS SET FORTH IN THE SCIENCE & ART DIRECTORY. 


12 Rock-forming Minerals and 20 Common Rocks, in Box & Be * 
20 Specimens to illustrate Coal Mining, in Box ... ts o 15 
20 = ae am Metalliferous Mining ... a wo £ Ff 
12 Slides of Sections of Igneous Rocks . : ste a a 
12 Sedimentary and Metamorphic Rocks o 18 


Catalogues Post Free. 


THOMAS D. RUSSELL, Mineralogist, 
78 NEWGATE STREET, LONDON, E.C. 


PHYSIOGRAPHY and GEOLOGY. 


COLLECTIONS & MICROSCOPIC SLIDES, 


As advised by Science and Art Directory, arranged by 


JAMES R. GREGORY & CO., 
Mineralogists, &c. 
To Science and Art Department, British, 
Museums, &c. 
NOVELTIES and RARE GEMS and PRECIOUS 
STONES 


Mineral Specimens for Museums, and Collectors, and all purposes. 
Rock Specimens and Microscopic Sections of Rocks and Minerals 


cut to order. 

NEW AND VALUABLE MINERAL SPECIMENS CONSTANTLY 
ARRIVING. 

Stores & Offices: 1 Kelso Place, KENSINGTON, W. 


New CaTALoGuEs AND Lists FREE. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 
The following animals can always be supplied, either living 


or preserved by the best methods :— : 

Sycon; Clava, Obelia, Sertularia ; Actinia, Tealia, Caryophyllia, Alcy- 
onium; Hormiphora(preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 
Ligia M Sis, Nebalia, Carcinus ; Patella, Buccinum, Eledone, Pectens, 
Bugula, Crisia, Pedicellina ; Holothuria, Asterias, Echinus ; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 

Biological Laboratory, Plymouth. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Ameeba, Arcella, Actinosphzrium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Bond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 


” ” ” 








‘Indian and Colonia) 





THE DIRECTOR. 








“OPTIMUS” macaziINE | 
TWIN-LENS GAMERA. 


24 Films on Celluloid, 
No Dark Slides. 


FULL-SIZED Facsimie VIEW 
DURING EXPOSURE. 


Films changed by turning a 
button. 
r Films do not require 
Notching or Cutting. 
Rack and Pinion for exact ad- | 
justment of focus, so ensuring 
sharply-defined pictures. 
Price, with Pair of Rapid Rec- 
tilinear Lenses 2nd Roller Blind 


Shutter, £15 15s. . 
99 H 


PERKEN, SON & RAYMENT 


,g HOLBORN CIRCUS, 


Netsukis China, Lacquers, Gongs, Shells, and other Curios. 
PLATE ). 


“OPTIMUS” KOPIT "Stix" CAMERA, (32° 
And THREE DOUBLE DARK SLIDES. £5 5s. Complete. 


This Camera is so small 
it may be carried in the 
pocket. In use it may 
be held in the hand or 
attached to Tripod for 
either horizontal or ver- 
tical pictures. It pos- 
sesses the following ad- 
vantages, viz. :—Rack and 
Pinion Focussing Adjust- 
ment; Rising and Fall- 
ing Front; Roller Blind 
(Time and Instantaneous) 
Shutter; Automatic Hood 
attached to Ground Glass, 
rendering focus cloth un- é 
necessary; best workmanship; well-seasoned Mahogany covered with 
durable black leather. “OPTIMUS” EXTRA RAPID EURYSCOI E 
7/6, in aluminium mount fitted with Iris Diaphragm. 


som cncus’ LONDON. ‘OPTIMUS. 


2} x 43 x si 


Dimensions 
inches. 


when closed— 
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TO SCIENCE LECTURERS. 


HUGHES’ MOTO-PHOTOSCOPE FOR LIVING PICTURES, | | 


THE MOST PERFECT. 
No SxutTTer, therefore no Flickering. Superb Mechenien. 


The Moto-Photo Camera for takin wg ine Pictures. Illustrated Lists, od. 
See Mr. HuGues’ PATENT COMBINATION OPTICAL LANTERN, 
&c. Miniature Triple Lantern constructed for B. J. MALDEN, Esq. ; reat 
success. New Oxyhydrogen Microscope. Science Lanterns for Class 
Demonstration. Magnificent Results. Docwra Triple, Prize Medal, 
Highest Award. Supplied to the Royal Polytechnic Institution, Dr.H. Grat- 
TaN GuINNgEss, Madame ApELINA Patti, &c., &c. Patent Pamphengos 
Science Lanterns. The Universal Lantern 4-inch Condensers, 4-wick Lamp 
Portrait Combination front Lenses, 18s. 6d., Marvellous value. 
Lecture Sets. Novelties. The Lantern Kaleidoscope. Cheapest Lantern 
Outfits in the World. Grandly Illustrated Catalogue, over 180 choice En- 
ang ay a e, 34. List of 300 Lecture Sets. 
Views, & ; Wome 2d. Pamphlets Free.— Cc. 
Seuceneser, Fn Ba House, 82 Mortimer Road, Kingsland, N. 


HUG 





Pw sw | 


Science Sub 7% | 


OPTICAL & SCIENTIFIC INSTRUMENTS. 


Spectrometers, troscopes, Goniometers, Cathetometers, Optical 
Benches, yy &c. ee for special purposes constructed to Clients’ 
ow design Price List on application: 


WILSON (formerly Foreman at Messrs. ELLIOTT BRos.), 
56 Crogsland Road, Chalk Farm, London, N.W 
CONTRACTOR TO H.M. GOVERNMENT. 


’ 
HOLLOWAY’S PILLS 
CURE 
 pittouseenn, Sick Headache, Indigestion, and 
all Internal Complaints. 

CAN BE TAKEN BY THE MOST DELICATE. 
Holloway’s Piils and Ointment may be obtained of 
all Medicine Vendors. 





SCIENTIFIC WORTHIBEBS. 


The following is a list of the Steel Portraits that have appeared in the above Series :— 


MICHAEL FARADAY. BARON Fae od ERIK NOR- ARTHUR CAYLEY. 
DENSKJOLD. SIR C. W. SIEMENS. 

pe ——— HERMANN L. F. HELMHOLTz. | JOHN COUCH ADAMS. 

S DA . SIR JOSEPH DALTON HOOKER. | JAMES JOSEPH SYLVESTER. 
JOHN TYNDALL. WILLIAM HARVEY. MITRI IVANOWITSH MEN- 
SIR GEORGE GABRIEL STOKES. | SIR GEORGE B. AIRY. DELEEF. 
SIR CHARLES LYELL. J. LOUIS R. AGASSIZ. LOUIS PASTEUR. 
SIR CHARLES WHEATSTONE. 


JEAN BAPTISTE ANDRE DUMAS. onet sgiameael 
SIR RICHARD OWEN. RA ALD GEIKIE. 
SIR WYVILLE THOMSON. JAMES CLERK MAXWELL. LORD LISTER. 

ROBERT WILHELM BUNSEN. JAMES PRESCOTT JOULE. STANISLAO CANNIZZARO. 
LORD KELVIN. WILLIAM SPOTTISWOODE. PROF. VON KOLLIKER. 


N.B.—The Portraits of Sir A. Geikie, Lord Lister, Prof. Cannizzaro, and Prof. von Kélliker belong 
to a New Series and are Photogravures. 


Proof impressions of these, printed on India paper, may be had from the Publishers, price 5s. each; or the Set of 
31 Portraits in a Handsome Portfolio for £8, carriage paid. The Portfolio may be had separately, price 6s. 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE OF “NATURE,” ST. MARTIN'S STREET, LONDON, W.C. 


————— 














NUMBER IV. NOW READY. 


THE SCHoOoo:L wWworRitunD. 


A MONTHLY MAGAZINE OF EDUCATIONAL WORK AND PROGRESS. Price 6d. 
CONTENTS : 

The Curriculum for Girls Compared with that for Boys. By Sara A. Burstall, B.A.—The Schools of Public Men. III. : 
English Judges and Queen’s Counsel.—Playgrounds : How to Make Them; and What to Pay for Them.—Work for School 
Photographers.—On the Teaching of History. IV.: Richard I. and John. By A. Johnson Evans, M.A.—The Teaching of 
Algebra: General Remarks on Method. By Prof. G B. Mathews.—Propositions Concerning Boys and Girls in School Life: 
Founded on Observations. By Francis Warner, M.D. (Lond.), F.R.C.P.—Elementary Experimental Science. (Illustrated.) By 
Prof. R. A. Gregory and A. T. Simmons, B.Sc., A.R C.Sc.—On the Early Teaching of French. (Illustrated.) VII.: Class 
Management ; VIII.: First Steps. By Prof. Walter Rippmann, M.A.—The Secondary Education Bill.—Pre-Classical Culture 
in Greece. —Mixed Classes in Schools and Universities.—Instruction of the Deaf.—Cricket Song. By E. Sharwood-Smith, 
M.A.—After the Kindergarten.—Current Geographical Topics: The Philippine Islands. By A. J. Herbertson, F,R.G.S.— 
Items of Interest.—Foreign Notes.—The School Pulpit: The Recognition and Use of Talent.—London Matriculation, June, 
1899: Guide and Monthly Test Papers. No. IV.—Rugby School. (Illustrated.)—Saladin and the Crusades. (lIllustrated.)— 
Home Life at Boarding Schools. —Reviews of School Books.—Junior Oxford Local Examination, July 1899 : Guide and Monthly 
Test Papers. No. III. 





THE PHYSICAL REVIEW. 


A JOURNAL OF EXPERIMENTAL AND THEORETICAL PHYSICS. 
Conducted by EDWARD L. NICHOLS, ERNEST MERRITT, and FREDERICK BEDELL. 
No. 2. Vol. VIII. FEBRUARY 1899. - PRICE 35. net. 

CONTENTS : 


The Hysteresis of Iron and Steel at Ordinary Temperatures and at the Temperature of Solid Carbon Dioxide. By A. H. 
Thiessen.—A Calorimetric Determination of Energy Dissipated in Condensers. By Edward B. Rosa and Arthur W. Smith.— 
A New Transformer Diagram. By Frank G. Baum.—Influence of the Surrounding Dielectric on the Conductivity of Copper Wire. 
By Joseph Francis Merrill.—New Books. 


MACMILLAN AND CO., LIMITED, LONDON. 
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THE GAMBRIDGE NATURAL HISTORY. 


Edited by S. F. HARMER, M.A., Fellow of King’s College, Cambridge, Superintendent of the University Museum of Zoology; and 
A. E. SHIPLEY, M.A., Fellow of Christ’s College, Cambridge, University Lecturer on the Morphology of Invertebrates. 


To be completed in Ten Volumes. 8vo. Price 17s. net each. 
Intended in all respects to be a Standard Natural History accurate enough to be of use to the Student, and 
at the same time popular enough for the general reader who desires trustworthy information as to the structure 
and habits of all members of the Animal Kingdom, from the Protozoa to the Mammals. The Volumes are fully 
illustrated by original figures drawn where possible from nature. When complete the Series is one which should 
be indispensable in all Libraries, whether public or private. 


NEW VOLUME JUST PUBLISHED. 


RDS. 


VOLUME IX. 
By A. H. EVANS, M.A. With numerous Illustrations by G. E. LODGE. 

WESTMINSTER GAZETTE.—* As one turns over the six hundred odd pages of which the work consists, one is amazed 
at the mass of information it contains and the skill with which that information is presented. . . . The tyro in ornithology will 
find the book a perfect mine of facts, and the reader more or less familiar with the subject will often be able to consult its pages 
with advantage. The general accuracy of the work would appear to be beyond question. . . . The illustrations—woodcuts— 
deserve a word of praise. They are fairly numerous and remarkable for the delicacy of their execution.” 

ROD AND GUN.—*‘To the student of ornithology and the traveller it will be most useful, and as a book of reference it 
will be almost a necessity—no country-house library will be complete without it. We cannot speak too highly of the woodcuts.” 


NOW READY. _—| 


WORMS, LEECHES, etc. 


VOLUME II. 

FLATWORMS. By F. W. Gamsteg, M.Sc. Vict., Owens College. 

NEMERTINES. By Miss L. SHELDon, Newnham College, Cambridge. 

THREAD-WORMS, &c. By A. E. Suipvey, M.A., Fellow of Christ’s College, Cambridge. 

ROTIFERS. By Marcus Hartos, M.A. Trinity College, Cambridge, D.Sc. Lond., Professor of Natura} 
History in the Queen’s College, Cork. 

POLYCHAET WORMS. By W. Braxtanp BenuHam, D.Sc. Lond., Hon. M.A. Oxon., Aldrichian 
Demonstrator of Comparative Anatomy in the University of Oxford. 

EARTHWORMS AND LEECHES. By F. E. Bepparp, M.A. Oxon., F.R.S., Prosector to the Zoologica} 
Society, London. 

GEPHYREA, &c. By A. E. Suipvey, M.A., Fellow of Christ’s College, Cambridge. 

POLYZOA. By S. F. Harmer, M.A., Fellow of King’s College, Cambridge. 

NATURAL SCIENCE.—“ Certain to prove a most welcome NATURE —“ Taken as a whole the book is fully worthy of 


addition to English zoological literature. . . . The whole is Oe ee oe en 
, ; : . .—** We may say with confidence 
admirably illustrated. . . . oe index, to crown all, is a | that the same amount of information, within the same compass, 
thoroughly good and full one. | is to be had in no other zoological work.” 
‘ 


SHELLS. 


VOLUME III. 
MOLLUSCS AND BRACHIOPODS. By the Rev. A. H. Cooke, M.A., A. E. Suiptey, M.A., and 
F. R. C. Reep, M.A, 

TIMES.—‘‘ There are very many, not only among educated FIELD.—*‘‘ We know of no book available to the genera) 
people who take an interest in science, but even among specialists, | reader which affords such a vast fund of information on the 
who will welcome a work of reasonable compass and handy form | structure and habits of molluscs.” 
containing a trustworthy treatment of the various departments of | KNMOWLEDGE.—‘‘ If succeeding volumes are like this one, 
Natural History by men who are familiar with, and competent to | the Cambridge Natural History will rank as one of the finest 
deal with, the latest results of scientific research. Altogether, to | works on natural history ever published.” 
judge from this first volume, the Cambridge Natural History pro- | WESTMINSTER REVIEW.—‘* Should find a place in 
mises to fulfil all the expectations that its prospectus holds out.” | the library of every naturalist.” 


INSECTS AND CENTIPEDES. 


VOLUME V. ‘ 
PERIPATUS. By Apam Sepcwickx, M.A., F.R.S. MYRIAPODS. By F. G. Sincram, M.A. 
INSECTS. PartI. By Davip SHarp, M.A. Cantab., M.B. Edin., F.R.S. 

FIELD.—*“ Although written for the student and the Prof. RAPHAEL MELDOLA, F.R.S., F.C.S., in his 
specialist, the book is not the less adapted to all intelligent | Presidential Address to the Entomological Society of London, 
readers who wish to make themselves thoroughly acquainted | .4;7-««The authors of this volume are certainly to be con- 
with the habits, structure, and the modern classification of the P 4 oy as 
animals of which it treats. To such it cannot be recommended | 8t@tulated upon having furnished such a valuable contribution 
too strongly.” to our literature. When its successor appears, and I will venture 

ATHENA: UM.—“ This book will find a place in the library | to express the hope that this will be at no very distant period, 
of most entomologists, prove a welcome boon to weak brethren | we shall be in possession of a treatise on the natural history of 
who are a to lecture—docendo discimus—and occupy by | insects which, from the point of view of the general reader, will 
the side of Westwood’s ‘ Modern Classification’ and Burmester’s | compare most favourably with any similar work that has been 
* Manual’ a niche that has long been empty.” published in the English language.” 

*,* The next Volume to appear will be the completion of Dr. SHARP’s admirable treatise on INSECTS. This 
will appear in the course of the summer, 
MACMILLAN AND CO., LIMITED, LONDON. 
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MACMILLAN AND. CO’S NEW BOOKS. 
THE PHILIPPINES AND ROUND ABOUT, 


With Some Account of British Interests in those Waters. 


By Major G. J. YOUNGHUSBAND, 
Queen’s Own Corps of Guides, Fellow of the Royal Geographical Society. 


With Illustrations and Map. 8vo, 8s. 6d. net. 

DAILY TELEGRAPH.—“ A live book on a live topic. . . We welcome this book because it gives us a graphic picture of 
the American occupation of the city, and a number of fresh anecdotes about the exciting events which have taken place there ; 
and, secondly, because it introduces us to the Filipino President, Aguinaldo. . . . There is not a dull page in his enter- 
taining book.” 








1899 ISSUE READY ON TUESDAY. 


THE STATESMAN’S YEAR-BOOK. 


Statistical and Historical Account of the States of the World, for the Year 1899. 


Edited by J. SCOTT {KELTIE, LL.D., 
Secretary to the Royal Geographical Society. 
Thirty-sixth Annual Publication. Revised after Official Returns. Crown 8vo, Ios. 6d. 


VACCINATION: its Natural History and Pathology. Being the Milroy Lectures 
for 1898, delivered before the Royal College of Physicians of London. By S. MONCKTON COPEMAN, M.A., 
M.D.Cantab., M.R.C.P.Lond. With 12 full-page Plates.. Crown 8vo, 6s. net. 

NATURE.—“ Dr. Copeman’s contribution to the study of the bacteriology of vaccination is of high value and interest.” 


GENERAL PHYSIOLOGY. An Outline of the Science of Life. By Max 
VERWORN, M.D., Ph.D., A.O., Professor of Physiology in the Medical Faculty of the University of Jena. Translated 
from the Second German Edition, and Edited by FREDERIC S. LEE, Ph.D., Adjunct Professor of Physiology in 
Columbia University. With 285 Illustrations. Medium 8vo, 15s. net. 

LANCET.—“ This work is one of those that will bear reading twice, and reading carefully. . . . The subject is treated in 
an original and very interesting manner. We may add that the translation reflects great credit upon Dr. Lee, being smooth and 
intelligible throughout. . . . From it our readers will, we are sure, derive both pleasure and instruction.” 


COLUMBIA UNIVERSITY BIOLOGICAL SERIES. NEW VOLUME. 


THE ‘FOUNDATIONS OF ZOOLOGY. By Wru.4am Keirn Brooks, Ph.D., 
LL 


.D., Professor of Zoology in the Johns Hopkins University. Demy 8vo, Ios. 6d. net. 
SECOND PART NOW READY. 


EXPERIMENTAL MORPHOLOGY. By Cuartes Benepicr Davenport, Ph.D.; 


Instructor in Zoology in Harvard University. Part II. EFFECT OF CHEMICAL AND PHYSICAL AGENTS 
UPON GROWTH. 8vo, 9s. net. (Already published, Part I., 8vo, 9s. net.) 


THE DAWN OF REASON; or, MENTAL TRAITS IN THE LOWER 
ANIMALS. By JAMES WEIR, Jr., M.D. Globe 8vo, 5s. 
SPECTATOR.—“ Has for its subject one of the most interesting topics in the whole range of knowledge, ‘ The Mental 
Traits in the Lower Animals.’ The old ‘instinct’ theory can hardly survive, at least among those who keep an open mind. If 
it does, this book should be a death-blow to it.” 


OUTLINES OF INDUSTRIAL CHEMISTRY. A Text-book for Students. By 
FRANK HALL THORP, Ph.D., Instructor in Industrial,Chemistry in the Massachusetts Institute of Technology. 8vo, 
15s. net. 

_  TIMES.—*‘ Covers the whole field of Chemical industry with the exception of metallurgy, in which, as the author remarks, 

lustruction is usually given independently of other branches of Technical Chemistry, and the accounts of the numerous pro- 

cesses described are clear, though necessarily brief.” 


ELEMENTARY PHYSICS AND CHEMISTRY. First Stage. By R. A. 


GREGORY, Professor of Astronomy, Queen’s College, London; Oxford University Extension Lecturer; and A. T. 
SIMMONS, B.Sc.Lond., Associate of the Royal College of Science, London. Globe 8vo, 15. 6d. 


A HISTORY OF PHYSICS IN ITS ELEMENTARY BRANCHES, including 
the EVOLUTION OF PHYSICAL LABORATORIES. By FLORIAN CAJORI, Ph.D., Profesor of Physics in 


24 TEST PAPERS IN PRACTICAL PLANE AND SOLID GEOMETRY 
(Science Subject I.), Elementary Stage. By GEORGE GRACE, B.Sc. (Lond.), A.R.C.Sc. (Lond.), 1st Class Honours 
in Solid Geometry, Science Master in the Keighley Trade and Grammar School and the Keighley Technical Institute. 
Printed on Cartridge Paper. 2s. 

EDUCATIONAL LIMES.—‘: They are all that could be desired for a practical preparatory course.” 


MACMILLAN AND CO., LIMITED, LONDON 
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“N.'& G.”*GAMERAS 
AND KINEMATOGRAPHS 


FOR SCIENTIFIC 







WORK. 
High-class Instruments of best 
workmanship. Used by the 


Leading Experts at Home and 
Abroad. 


COMPLETE 
PHOTOGRAPHIC 
OUTFITS 


Supplied for Scien- 
tific Expeditions 
or Special Investi- 
gations. 


Catalogues and 
Estimates free on 


application. , 
(When ti atten 3 L nacand refer to NATURE.) 


NEWMAN & GUARDIA, Ltd., 


90 & 92 Shaftesbury Avenue, cael. Ww 


JAS. J. HICKS, 


8,9 & 10 HATTON GARDEN, LONDON, 
SCIENTIFIC INSTRUMENT MAKER 


TO THE 
WAR ~ di. INDIA OFFICE, ADMIRALTY, &c., 
IS SOLE MAKER OF THE 
NEW PATENT 
“WAT EIN’’ 
MOUNTAIN ANEROID 
BAROMETER. 





The Barometer that all the World 
has been waiting for, and the only 
Aneroid that can be thrown in and out 
of action as required, and which, when 
out of action, is absolutely impervious 
to the influence of variations in at- 
mospheric pressure. Travellers and 
Surveyors will now be able to ascertain 
correct altitudes owing to the mar- 
vellous accuracy of this Instrument, 
which is described at length by Mr. 
Wuymper, the distinguished Alpine 
climber, in the “* Times” of Dec. 17, 
1898. In 65 readings taken between 
1227 and 10,289 feet above the sea, the 
mean error ascertained by comparison 
with the Mercurial Barometer was never so much as ot of an inch. He 
says : ‘‘ Extraordinary results may be obtained from Watkin’s Mountain 
fevel in observations made for altitude, and in determining differences of 
eve 

“It is beyond doubt a wonderful instrument,” &c. (Press). 


It is made in Aluminium for lightness, in either 3-inch or 44- 
inch sizes, with Sling Leather Case, and supplied at the follow- 
ing prices:—Scale to 5000 feet, £5 5s, To 10,000 feet, 
£5 10s. To 15,000 feet, £5 15s. To 20,000 feet, £6, 

N.B.—Orders will be executed for this Instrument strictly in 
the rotation in which they are received. 

Full particulars on applic ation. — 





OPPOSITE THE BRITISH MUSEUM. 


TEACHER AY HOTEL 
GREAT RUSSELL STREET, LONDON. 


THIS newly-erected and commodious Hotel will, it is believed, meet the soqpusienents of those who desire all the conveniences 
and advantages of the larger modern licensed hotels at moderate charges. Passenger Lift. Electric Light in all Rooms. Bath-rooms 


on every Floor. 
Night Porter. Telephone. 


Telegraphic Address: ‘‘ THACKERAY, LONDON.’ 


Spacious Dining, Drawing, Writing, Reading, and Smoking Rooms. 
Bedrooms from 2s. 6d. to 4s. 6d. per night. 


All Floors Fireproof. Perfect Sanitation. 
Full Tariff and Testimonials on application. 
Proprietor—J. TRUSLOVE, 





Also, amalgamated with, and under the same management, 


ESMOn D HOTEL. 


(TEMPERANCE), 


MONTAGUE STREET, RUSSELL S 


UARE. 


Tuis Hotel, which has been carricd on so successfully for the last 13 years, adjoins the British Museum, and is exception- 


ally quiet. Bedrooms from 2s. to 3s. 6d. per night. 
Seienaghte Address: ‘* TRUSLOVE, LONDON.’ 





F ull Tariff and Testimonials on application. 


Proprietor—J. TRUSLOVE 





To SCIENTIFIC MEN, NATURALISTS, TRAVELLERS, ‘AND OTHERS. 


TWIN-LENS HAND . CAMERAS :ARE NECESSITIES. 


ARTI ss TWIN-LENS: 
TWIN-LENS 
The Smallest Twin-Lens Hand Camera in the World. 
It measures only 5} by 6 by 6} in. and rweighs 4 Ibs., 
including three slides, two lenses, and shutter. aren 
It is made of the very finest mahogany, carefully covered in Morocco leather, and is fitted with a full-size 


finder and an ordinary focussing screen in addition, so that it is not only the most practical han 
There are three Double Dark Slides, of excellent make and design, cré 
Rapid Eury scope Lenses, working at //5"p 
and a ‘Thornton- Pickard Shutter, with Time and Instantaneous movements and speed regulator, which can 4) 
There is a strap for carrying the Camera round the neck when in use, so as to leave the hai.ds 


camera, but an equally useful stand ditto. 
Changing Box, holding 12 plates or 20 films ; a pair of ‘* Black Band” 
removed at will. 
liberty. 


Costs £14 14s. inclusive } ay haben yedy 54  _ in 5 by 4and }-plate sizes. 
SOLID LEATHER CASE, WITH LOCK, KEY AND HANDLE, 25s, EXTRA. 
FREE LESSONS OR DEMONSTRATIONS TO PURCHASERS. 
THE STEREOSCOPIC COMPAN YW, 
106 and 108 REGENT STREET, W., and 54 Cheapside, E.C. 








CATALOGUE FREE. 


" Printed by RicHarp C.ay anp Sons, Limitrp, at 7 & 8 Pread Street Hill, Queen Victuria Street. in the City ct La nae n, anu published by “Macmtt ¢. LAX 
axp Co. Limrrep, at St. Martin's Sureet, London, W.C., and Tue Macmit LAN’CoMPANY, 66 Fifth Avenue, New York. — THursnay, April 13. 13¢9 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


‘* To the solid ground 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH. 








No. 1538, VOL. 59] 


THURSDAY, APRIL 20, 1899. 


[PRICE SIXPENCE. 








Registered as a Newspaper at the Genesal Post Office.) 








All Rights are Reserved 








LANTERN SLIDES 


IN NATURAL COLOURS. 


A few Subjects can now be supplied as 
Lantern Slides for showing in an ordinary 
single Lantern, illustrating Photography 
in Colours. They are composed of three 
superposed films, the negatives of which 
have been taken through Red, Green and 
Blue Glasses. The colours and tints are 
exquisite, and show most brilliantly on 
the screen, making very effective pictures. 


Price 20s. each. 


No apparatus is needed to show them except an 
ordinary Optical Lantern. 


NEWTON & CO. 


Scientific Instrument Makers to: H.M.. the Queen 
and the Government, 


3 FLEET STREET, LONDON, E.C. 
BEC K’S 
NEW 


MICROSCOPE 


THE 


? BRITISH STUDENTS.” 


Microscope Stand No. 55, as 
figured, with Iris Diaphragm, 
One Bye-piece; Double Nose- 
piece, Two Object-glasses, 2/3” 
and 1/6”, adjusted to be in 
about focus, and the whole 
packed in polished Mahogany 


Case, 
£6:8:6 


R. & J. BECK, Ltd., 
68 CORNHILL, LONDON, E.C. 





No. 55. 








BROWNING’S 


‘“‘PANERGETIC” BINOCULAR 
OPERA, FIELD AND MARINE GLASS. 


Has 12 Lenses, gives a very large field of view, and 
exhibits objects with remarkable brightness 
and clearness. 


The ‘‘ Panergetic” is 
the best Binocular, for 
general use, made; only 
its price has prevented it 
from being more widely 
known and used. Now it 
is reduced nearly half in 
rice. The medium size 
- in Black Enamel being 
£2 5s., and in Alum- 
inium £38, in best Cases 





complete. 


FULL PARTICULARS BY POST. 





JOHN BROWNING, 63 STRAND, LONDON, W.C. 





NEGRETTI & ZAMBRA'S 


IMPROVED 


SELF-RECORDING 
RAIN GAUGE. 


DESCRIPTIVE 
PRICE LIST 
POST FREE. 







INVENTED AND MADE ONLY BY 


NEGRETTI & ZAMBRA, 


Scientific Instrument Makers to Her Majesty the Queen, 
38 HOLBORN VIADUCT, E.C. 


Branches—45 CORNHILL, E.C., and 122 REGENT{STREET, W. 
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MASON UNIVERSITY COLLEGE, 
BIRMINGHAM. 
FACULTY OF SCIENCE. 
RESEARCH SCHOLARSHIPS. 
(Founded by the late T, Aubrey Bowen, Esq., of Melbourne, Australia.) 


(a) TWO BOWEN scp’ ~ agua in ENGINEERING, each 
of the value of about £96. 

(4) ONE BOWEN SCHOLARSHIP in METALLURGY, of the 
value of about £06. 

(«c) THREE PRIESTLEY — in CHEMISTRY, 


each of the value of about £96. 


The object of these SCHOLARSHIPS is to encourage Higher Work and 
Research in Scientific Professional Engineering and in Chemical and Metal- 
lurgical Science. 

Applications, supported by details of educational training and re- 
ferences to former Teachers and others, should be sent to the REGISTRAR 
on or before June 1, 18 The Awards will be made in September next, 
and the Scholarships will be tenable during the Session 1899-1900. 

Further particulars may be obtained on application to the parornan. 


BRITISH ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE, 


BURLINGTON HOUSE, LONDON, wW. 


The NEXT ANNUAL MEETING of the ASSOCIATION will 
be held at DOVER, commencing on WEDNESDAY, SEPTEMBER 13, 


1899. 
PRESIDENT-ELECT 
Prof. MICHAEL FOSTER, M.D., Dé C. L., LL.D., Sec.R.S. 
Notice of Papers proposed to be vend should be sent to the Office. 
Burlington House, before Juy 1. 
Information about local arrangements may be obtained from the Loca 
Secretaries, Castle Hill House, Dover. 
G. GRIFFITH, Assistant General Secretary. 


ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL, 
ALBERT EMBANKMENT, S.E. 


The SUMMER SESSION will commence on MONDAY, May 1. 
Students entering in the Summer are eligible to compete for the Science 
Scholarships of £150 and £60 awarded in Sache 

A Scholarship of £50, open to University Sendente, and other Prizes and 
Scholarships of the value of £500, are offered for annual competition. 

All Appointments are open to Students without extra payment. 

Special C lasses for the Examinations of the University of London are 
beld throughout the year. 

Tutorial Classes are held prior to the Second and Final Examinations of 
the Conjoint Board in January, April, and July. 

A Register of approved lodgings and of private families receiving Boarders 
is kept in Secretary's Office. 

Excellent Day lub accommodation is provided in the School Building, 
and an Athletic Ground at Chiswick. 

Prospectuses and all particulars may be obtained from the Medical 
Secretary, Mr. G. RENDLE. 

H. P. HAWKINS, M.A., M.D.Oxon., Dean. 








PUBLIC HEALTH INSTRUCTION. 
THE MIDDLESEX HOSPITAL 
MEDICAL SCHOOL. 


A THREE (3) MONTHS’ COURSE will commence on TUESDAY, 
MAY 2, at 2.30 p.m. Full particulars on application to the Dean, the 
Middlesex Hospital, W. 


UNIVERSITY COLLEGE. LONDON. 
FACULTY OF MEDICINE. 
The Summer Session begins on May 1. The work is arranged so that a 
Student may advantageously begin his Medical Curriculum then. 
Full information may be obtained from either of the undersigned. 
R. J. GODLEE, M.S., F.R.C.S., Dean of the Faculty. 
_J. M. HORSBURGH, "M. A., Secretary. 


BEDFORD COLLEGE, LONDON (FOR 
WOMEN), 
YORK PLACE, BAKER STREET, W. 
Principal—Miss ETHEL HURLBATT. 
The Easter Term begins on Thursday, April 20. A Course of Lectures 
on the History of Ancient Literature (Roman), and a Course (Lectures and 
Practical Work) on Bacteriology, will be held during this Term. 


Two Entrance Scholarships will be offered for competition in June. 
MABEL F. ROBINSON, Secretary. 


RESEARCH. 
CHEMISTRY. PHYSICS. BACTERIOLOGY. 


Well-fitted LABORATORIES can be used for RESEARCH at any hour 
convenient to Workers. Dark-Room for PHOTOGRAPHIC and other 
Work. yyimmersion for MICRO-PHOTOGRAPHY. Workshop for 
ore Apparatus. ELECTRIC MAINS, pooes Constant Currents. 

a He He athcote Street, Gray's Inn Roa 




















BIRKBECK INSTITUTION, 


Breams Buildings, Chancery Lane, E.C, 
Principat : G. ARMITAGE-SMITH, M.A. 


DAY AND EVENING CLASSES. 


UNIVERSITY OF LONDON.—Complete Day Courses for all the 
Examinations in Science, and Complete Evening Courses for all the 
Examinations for the Science, Arts, and Law Degrees. 

SCIENCE CLASSES in every Branch, with Practical Work. Well 
equipped Laboratories for Chemistry, Physics, Biology, Botany, 
Geology, Mineralogy, and Metallurgy. 

CONJOINT BOARD : Lectures and Practical Work in Chemistry, Physics, 
Biology, and Practical Pharmacy. NEW TERM for Conjoint Board 
and Inter. M.B, Examinations has just commenced. 

Prospectus, Calendar (6d.), and Syllabuses of Classes on application to the 

Secretary. 


REIGATE GRAMMAR SCHOOL. 


In consequence of the resignation of the’ present Head Master, the 
HEAD MASTERSHIP will become Vacant in September next (after the 
summer holidays), and the Governors will be prepared to receive Applica- 
tions for that office, with copies of Testimonials (not exceeding three), on 
or before the 15th day of May next. ‘the Head Master must be a Graduate 
of some University in the British Empire. The Head Master's house and 
schools are of modern erection, the latter providing accommodation for 
about 120 boys. The premises include a playground and Master's garden. 
The population of the borough, in which the School is centrally located, is 
about 25,000. The Master will receive a stipend of £150 a year, and a 
capitation fee of £3 or each boy, and he will be allowed to receive. 15 
Boarders at a charge of £45 each, exclusive of school fees. 

For further particulars, apply to Mr. C. ATTERSOLL Smitn, Clerk to the 
Governors, High Street, Reigate. 


TUITION,.—ALL EXAMINATIONS 
Sy aw L AND SCIENTIFIC. Well-fitted Laboratories.— 
.C.,” 9 Heathcote Street, Mecklenburgh Square. 














PARTNER WANTED in a SCIENTIFIC 
MANUFACTURING BUSINESS, with £3000 to £5000. Would 
suit Scientific Man or Son; exceptional opening ; Capital wanted to 
enlarge the Business and carry out the Orders in hand, and to enable 
the increasing demand to be met. Profits very large. —Address 
“ ScienTIFic,” care of NATURE Office. 

1x8Z1.—ALYTES OBSTETRICANS, Mid- 
wife Toad. The Rarest European Toad. Sent for 3s. per Specimen ; 
12 Specimens for 24s. Posting and Package extra.—Car_ HARTMANN, 
Ludgeristrasse 12, Miinster, Westphalia. 


The Valuable and Extensive GEOLOGICAL 
COLLECTION of the late JAMES KERR, Surgeon, is FOR SALE. 
For particulars, | and to view, apply to Dr. Kerr, Bury, Lancs. 





JOURNAL OF THE INSTITUTION OF ELECTRIGAL 
ENCINEERS. 


EpITeED By W. G. MCMILLAN, SEcRETARY. 
Part No. 139. 

Containing the Conclusion of the Discussion on Mr. 2: Pigg’s, Mr. C. H. 
Wordingham’s, and Mr. Crompton’s papers on “‘ Rules for the Regulation ot 
Wiring,” together with the following Papers and the Discussions thereon :— 
‘Electric Traction by Surface Contacts,” b hoes Walker, Associate ; 
** Wireless Telegraphy,” by G. Marconi, Mem “The Wehnelt Electro- 
lytic Contact Breaker,” by A. A. C. Swinton, ees and ** The Induction 
Motor,” by, Prof. E. Wilson, Member ; and with a “‘ Note on Standard 
Frequency ” (original communication), by L. B. Stillwell, Member. 

Price 4s. 
E. & F. N. SPON, Limited, 125 Strand, W.C. 


“LATEST PUBLICATION OF THE ZOOLOGICAL — 
SOCIETY OF LONDON 
PROCEEDINGS OF THE ZOOLOGICAL 
SOCIETY OF LONDON, 1808. Part IV. Containing Papers read 


at the Scientific Meetings "held in November and December, 1898. 
With 19 Plates. Price to Fellows, gs. ; to the Public, ras. 


To be obtained at the Society's Office (3 Hanover Square, W.), or through 
any Bookseller. 


a 


GEISSLER TUBES IN BEAUTIFUL DESIGNS, 
TUBES containing specimens of Fluorescent and Phosphorescent 
inerals, Salts, Rubies, &c. 

ILLUSTRATED TUBE contains Vanes which Eluoresce in three 
brilliant colours, and revolve by means of Cathode Rays. 


CcCOoOSSOR, 67 FARRINGDON ROAD, E.C. 








Apparatus for estimation of sulphur in spent oxide. 
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Inefficient, Intricate, and High-priced Kinematographs have 
DK. JACKS N & Co. | hitherto prevented the Pern of Animated Photography 


(Late MOTTERSHEAD & CO.), All these objections are removed by 


44. CROSS STREET, MANCHESTER. THE MICROGR RAPH. 


Goods Entrance: 10 half-Moon Street, 


LABORATORY FURNISHERS, 


Importers, Manufacturers, and Dealers in 











CHEMICAL AND PHYSICAL Le tectanlam, 
APPARATUS om, Consoen, 
Of every Description. well-finished 
Fine Chemicals, Volumetric Solutions, | = “ys” 
Plain and Stoppered Bottles, Lantern Box, 


AND EVERY LABORATORY REQUIREMENT. | mounted on 
Walnut Base- 


a Catalogue of Apparatus, with Price 
f{ Chemicals, free on application. board. 


Teteqraghic Address—‘‘ APPARATUS, MANCHESTER.” 


Telephone 3 Number—2038. Comypiete s 
a an 7 Price £6 6s. 


W. G. PYE & CO. | 
The Micrograph is so Accurately Adjusted as to satisfy the most 


Physical & Physiological Instrument Makers, | exacting professional user; it is so simple to manipulate, and 


so low in price as to make the Projection of Animated 


Apparatus for estimation of sulphur in spent oxide. 























30 ST. ANDREW’S STREET, CAMBRIDGE. Photographs 
sine mparsom | A PASTIME FOR EVERY AMATEUR. 
BRIDCE BOX. LARGE STOCK OF CHOICE FILMS AND 
OF ALL ACCESSORIES. — 
Aggregate 12,220 ohms ee 
Guaranteed or in soo. | THE MICROGRAPH COMPANY, LIMITED, 
Platinoid Wire. 7 Great Queen Street, LONDON, W.C. 
Price £9 10s., as illustrated. Smaller Boxes, from £3. Telegrams—‘ Microcrarn, Lonpon.’ 
IMPROVED REFLECTING GALVANOMETER,| BREWSTER, SMITH, & CO., 
for use with above, any resistance to 2000 ohms, &3. 6 CROSS STREET, FINSBURY PAVEMENT, E.C. 
ee Galvanometer Lamps and Scales, MANUFACTURERS AND IMPORTERS OF 


Keys, Single Coils, Batteries, &c. | 
Reliable Apparatus at low prices for teaching Mechanics, 


CHEMICAL AND SCIENTIFIC APPARATUS 





Hydrostatics, Heat, Optics, Magnetism and Electricity, as 
supplied to many of the leading Technical Institutes and PURE CHEMICALS. 
Organised Science Schools. Apparatus for School and Trade purposes. 








Physical and Physiological | List—Sixpence, Post free. 


Finest Bohemian and Jena Hard Glass, also Cheap German 
| Glass Goods, graduated and verified Burettes, Pipettes, and 


OPTICAL & SCIENTIFIC INSTRUMENTS. es ang Balances, Metric Weights, either separately or 








Spectrometers, Spectroscop2s s, Cath s, Optical | fe . ‘ cee 
H J ur New Test Tube Stands (Patent applied for) will hold any size Test 
Benches, &c., &c. Instruments for bee purposes constructed to Clients’ Tubes, from $ to 1} inch diameter. A great advantage over the ordinary 
Or designs. Price List on application. Stands in use, which only have }-inch holes. 


W. WILSON (formerly Foreman at Messrs. ELLIOTT BRos.), | e 
56 Crogsland Road, Chalk Farm, London, N.W. Illustrated Price List of Chemical Mitinete. _— New Apparatus 


| 
| 
CONTRACTOR TO H.M. GOVERNMENT. will be found described, Post Free. 





~NEW EDITION OF LORD ARMSTRONG’S “ELECTRIC MOVEMENT IN AIR AND WATER.” 
Now Ready. A NEW EDITION. With Additional Plates. Imperial 4to. 30s. net. 


ELECTRIC MOVEMENT IN AIR AND WATER. 


By LORD ARMSTRONG, C.B., F.R.S., &c, 
With a SUPPLEMENT, pe. a continuation of his Experiments, together with an extension of them made in concert with 
HENRY STROUD, M.A., D.Sc., Professor of Physics, Durham College of Science, Newcastle-on-Tyne. 
*.* The Purchasers of the First Edition will on application to Smith, Elder, & Co. receive gratis a copy of the Supplement. 


London: SMITH, ELDER, & co. » 15 W Waterloo Place, S.W. 

















Fe month (second- -hand, 10/6 per 
y 


25 per cent. Discount for Cash, or 14/6 
3 month) on the Three Years’ System. Lists free of 
C. STILES & CO., 40 & 42 Southampton Row, London, W.C. 

PIANOS EXCHANGED. 7 

These magnificent Pianos for Hire om the Three Years’ System at 
advantageous prices and terms. Lists and particulars free of 
BECHS i FIN PIANOS CHAS. STILES & CO, 40 & =. Southampton Row, 
LO ONDON, 
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THE JOURNAL OF ANATOMY AND 
PHYSIOLOGY, 
NORMAL AND PATHOLOGICAL, HUMAN 
AND COMPARATIVE. 
CONDUCTED BY 
Prors. TURNER, CUNNINGHAM, HUNTINGTON, 
MACALISTER, and M‘KENDRICK. 
Vol. XXXIII.—New Series, Vol. XIII. Part III.—APRIL 1899. 
Now Ready. Price 6s. 
With Plates and Figures in Text. 
ConTENTs : 


a.—Prof. Arthur Thomson. Sexual Differences of Foetal Pelvis, (Plates 
XIII.-XV.) 

2.—B. H. Buxton. Photographs of a Series of Sections of an Early 
Human Embryo. (Plates XVI.-X XVII.) 

3.—N. B. Harman, M.B. The Pelvic Splanchnic Nerves. (Plates 
XXVIII.-XL.) 

4.—F. Craven Moore, M.D. Unilateral Renal Aplasia. 

5.—R. J. Terry, M.D. Rudimentary Clavicles and other Abnormalities 
of the Skeleton. 


6.—P. Thomson, M.B. Levator Ani, or Ischio-Anal Muscle of Ungulates, | 


with Special Reference to its Morphology. 
7.—Prof. Byron Robinson, M.D. Morphology of Mesenterial Develop- 
ment of Vertebrate Digestive Tract. 
8.—A. F. Dixon, M.B. Sensory Distribution of Facial Nerve in Man. 
9.—Archzologia Anatomica. 
1o,—Anatomical Notes and Queries. 
t1.—Prof. B. C. A. Windle, M.D. Ninth Report on Recent Teratological 
Literature. 
12.—Proceedings of the Association of American Anatomists. 
*3.—Proceedings of the Anatomical Society of Great Britain and Ireland. 


London: CHARLES GRIFFIN & CO., Ltd., Exeter Street, Strand. 


PHGNIX FIRE OFFICE, 


9 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
SzcretTariges—W. C. MACDONALD and F. B. MACDONALD. 
LOSSES PAID OVER £22,000,000. 





POCKET PHOTOGRAPHY. 





A marvellously 
compact film camera, 





Goes into any 
pocket. 


FOLDING 


Folds flat like a book. No dark room 
is required for changing films. 


POCKET 


Takes a roll of film for 12 exposures. 
Size of pictures, 3}x 2} inches. 


2» KODAK 







Full particulars post free. 


KODAK Limited, 
Successors to 
EASTMAN Photographic 
faterials Co. Ltd. 
43 Clerkenwell Rd, London, E.C, ..- 
Retail Branches : 60 Cheapside, E.C. ; 115 : = 
Oxford St., W.; 171-173 Regent Street, W. ~ 





EXTRAORDINARY VALUE IN BALANCES. 





MESSRS. F. E. BECKER & CO. 


OFFER 
100 GRAMME 
BALANCE, 


Of their very best finish, as described 
on the other side, for 


£1:9:6 


W. & J. GEORGE, Ltd., late 





BALANCE 
AGAT 


KNIFE EDGES 
& BEARINGS 

BEAM SUPPORT 

LEVELLING SCREWS 

PLUMB LINE 

EXTRA HOOKS 


For Specific Gravity Expts. 
SENSITIVE to 1 MILLIGRAMME 


£1:9:6 


F. E. BECKER & CO., “stron cto,” LONDON. 


WORKS—33-36 CAMBRIDGE STREET, & 13-15 CRESCENT, BIRMINGHAM. 





38 Send for new Illustrated Catalogue of CHEMICAL, BACTERIOLOGICAL, 
METALLURGICAL and other Apparatus; and send application to receive 
a copy of our new I/lustrated and complete Catalogue of PHYSICAL Apparatus 


on publication, which will be shortly. 
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THE BRIDGES-~LEE 


PHOTO-THEOD OLITE 


The most perfect Instrument 
invented for Survey Work in 
Mountainous Districts, and for 
Military or Rapid Surveys. 


The Photo-Theodolite 
automatically records ' 
on the photograph all, 
or nearly all, the data 
necessary for the reduc- 
tion of the photographs, 
including the Magnetic 
bearings,— thus con- 
siderably reducing the 
time spent and the risk 
of error in the interpretation of 
the photographs. 

The Instrument is fitted with 
an Aluminium Body, 6-in. 
Azimuthal Circle, reading with 
Vernier to one minute of arc, 
4-in. Compass, divided to half 
degrees. Telescope with erect 
and inverting Eye-pieces, rapid 
Rectilinear Lens with Iris Dia- 
phragm and Colour Screen, six double dark Slides in Mahogany 
Case, with Stand complete, £45. 

Descriptive Pamphlets and Illustrated Description 

of the Instrument sent free on application. 


L. CASELLA, 
147 Holborn Bars, London, E.C. 


Telegraphic Address : ‘‘ Escutcheon, London." Telephone : Holborn 1054. 
THE 


CAMBRIDGE SCIENTIFIC INSTRUMENT 
CO., LTD. 


Works—CARLYLE ROAD, CAMBRIDGE. 


] IMPROVED SPECTROSCOPE CELL 
FOR LIQUID ANALYSIS. 


The great objection to Spectro- 
scope Cells of the old pattern, is 
that trouble is always being ex- 
perienced from leakage owing to 

the defectiveness of 

the leather washers 

and stuffing - boxes. 

In this new Cell all 

leather washers and 

screw-joints are 

avoided, the joints 

depending entirely on 

the accuracy of two 

plane surfaces. The 

thickness of the liquid 

is very easily adjusted 

by means of a small 

millimetre scale. It 

will be found that this 

Cell is more readily 

cleansed than those 
in general use. 


Price, complete with Stand, £3 18s. 6d. 
























Write for our Catalogue of Microtomes and Accessories. 


RADIOGRAPHY. 


MERCURY BREAK. 








“THE BEST THING OF THE KIND.” 
LARGE INSTALLATIONS 
A SPECIALITY. 
EVERYTHING NOVEL. 


ISENTHAL, POTZLER, & CO. 


85 MORTIMER STREET, LONDON, W. 
WRITE FOR LIST, OR INSPECT OUR MODEL INSTALLATION. 


CARL ZEISS, 


OPTICAL WORKS, JENA. 


London Branch : 
29 MARGARET STREET, REGENT 
STREET, W. 











MICROSCOPES and ACCESSORIES 
—For Bacteriology, Biology, Mineralogy and 
Student’s use. — Apochromatic, Achromatic 
Objectives.—Micrometers, &c. 

OPTICAL MEASURING INSTRU- 
MENTS.—Spherometers, New Crystal Re- 
fractometer, Butter-Refractometer for the rapid 
determination of the purity of Butter, Lard, and 
Glycerine. 

Norte.—We do not make Theodolites. 

Illustrated Catalogues, including new edition 

(1898) of Catalogue of Microscopes, free. Please 

state which required. 


ADAM HILGER, 


OPTICIAN, 
204 STANHOPE ST., LONDON, N.W. 


MATFER OF 


Pritchard's Wedge Photometer. 
Secchi’s Disc Prisms. 
Spectroscopes for Laboratory, 








Astronomical Object-Glasses and 
Mountings. 
Glass Prisms of all Refractive 





Indices from 1°5 to 1° 

Quartz, Iceland Spar, luor Spar, 
and Rock-Salt Prisms and Lenses. 
Cell Prisms, Polarising Prisms 
and Tourmalines. 

Bright Pointer, Shutter, and Fluor- 
escent Eye-pieces. 

Photomeasuring Micrometers. 

Abney’s Colour Photometer and 
Sector. 


Stellar, or Solar Work. 

Direct Vision Pocket Spectroscopes. 

Symmetrical and Double Slits, and 
other requirements for Spectro- 
photometry. 

Micrometer Gauges, Spherometers, 
&c., &c. 

Quartz Slits with Microscopic 
Knife-edges, perfectly opaque to 
the extreme edge. 


Telegraphic Address—“ Spuericity, LONDON.” 
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ESTABLISHED 18651. R MRA 
BIRK RRO BANK OOM epee een 
NATURALIST, 


30 Southampton Buildings, Chancery Lane, London. 180 ST. GEORGE STREET EAST. 


INVESTED FUNDS | Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery,. 





£ 1 O . 000 ; 000 i Netsukis China, Lacquers, Gongs, Shells, and other Curios. 
The BIRKBECK ALMANACK, with full particulars, post free. | LIVING SPECIMENS FOR 
necting sh ee THE MICROSCOPE. 


THE MOST NUTRITIOUS. Volvox, Spirogyra, Desmids, Diatoms, Ameeba, Arcella, Actinosphzrium,. 
| Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 


b | | other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
| pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 
| 
THOMAS BOLTON, 


GRATEFUL—COMFORTING. 25 BALSALL HEATH ROAD; BIRMINGHAM. 


COCOA 


MARINE BIOLOGICAL ASSOCIATION 
BREAKFAST—SUPPER. 








| OF THE UNITED KINGDOM. 

| THE LABORATORY, PLYMOUTH. 

ae | The following animals can always be supplied, either living 
or preserved by the best methods :— 

HOLLOWAY’S Ol NTM ENT Sycon; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 

onium; Hormiphora(preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis 

CURES Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 


Ligia Mysis, Nebalia, Carcinus ; Patella, Buccinum, Eledone, Pectens, 
Crista, Pedicellina ; Holothuria, Asterias, Echinus ; Ascidia, Salpa 


Gout, Rheumatism, Lumbago, Sciatica, Cuts, | 208 Si"Syiium Raw &e, ke, 








ices detailed li 1 
Bruises, Sprains, &c. Biological Laboratory, Plymouth. = THE DIRECTOR. 
INVALUABLE FOR ALL SKIN DISEASES. 
| TO SCIENCE LECTURERS. 


Holloway’s Ointment and Pills may be obtained of 


all Medicine Vendors. HUGHES’ MOTO-PHOTOSCOPE FOR LIVING PICTURES. 


=o? ae ia tte! ¥ Pt ts THE MOST PERFECT. 
THE IRISH NATU RALIST. No SuuTTer, therefore no Flickering. Superb Mechanism. 


P F The Moto-Photo Camera for taking the Pictures. Illustrated Lists, 2d. 
A Monthly Magazine of Irish Zoology, Botany, and | see mr. Hucues’ PATENT COMBINATION OPTICAL LANTERN, 








; &c. Miniature Triple Lantern constructed for B. J. MaLpEN, Esq. ; great 

Geology. Price 6d. success. New Cayhodeeens aaa age omg for’ flare 

. Demonstration. nificent esults. ocwra Triple, Prize Medal 

Edited by GEO. H. CARPENTER, B.Sc., and R. LLOYD Highest Award. Supplied to the Royal Polytechnic Institution, Dr.H. Grat- 

PRAEGER, B.A. TaN Guinness, Madame Ape.ina Patti, &c., &c. Patent Pamphengos 

sos Science Lanterns. The Universal Lantern 4-inch Condensers, galane. 

Annual Subscription, 5s. Post Free to any Address. Portrait Combination front ae 18s. od.» Marvellous, value. | ea 

— . Lecture Sets. Novelties. The Lantern Kaleid pe. Cheap tern 

Dubin: EASON & S08, Lae. @ Lower Sackville Street Outfits in the World. Grandly Illustrated Catalogue, over 180 choice En- 

(to which Address Subscriptions should be sent). avings, 6d. ; Postage, 34. List of 300 i vecture Sets, Science Subjects, 

P iews, &c , 6d.; Postage 2d. Pamphlets Free.—W. C. . 
London : SIMPKIN, MARSHALL,HAMILTON, KENT, & CO., Ltd. Srucsaesr, Brewster House, 82 Mortimer Road, Kingsland, N. 











xX-RAYWT APPARATUS. 


WAGG’S PATENT OPERATING TABLE, specially arranged for X-RAY 
WORK, with new method of LOCALIZATION, by which the accurate position of a 
foreign body can be more quickly determined. 


INDUCTION COILS, TUBES, SCREENS, &C. BEST MAKE. 


HARVEY & PEAK, 


MANUFACTURERS, 


56 CHARING CROSS ROAD, LONDON, W.C. | 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 
communications to the Editor. The telegraphic address of NATURE is “PHUSIS,” LONDON. 











SUBSCRIPTIONS TO “NATURE.” CHARGES FOR ADVERTISEMENTS: 
Zs.‘ di ns & 
GS en Seka a ae de wt. eee 1 8 o *Three Linesin Column ....... o 2 6 
Half-yearly tknhy Se ae a aaa a O14 6 Per Line after ..... os & O84 
ons SC ee oe ee ee oe ee ® 9-4 One Eighth Page, or Quarter Column . 0 18 6 
To ALL PLACES ABROAD :— Quarter Page, or Half aColumn ... 115 © 
Ms. .c 8 Sason eke ee ee Re 110 6 Half a Page, ora Column ..... 35 0 
en oc e O18 6 Whole Page . . ea". 660 
CR, hg Come ee. |e. gills ea °o 8 o * The first line being in heavy type is charged for as Two Lines. 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE: ST. MARTIN’S STREET, LONDON, W.C. 
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WATKINS & DONCASTER, 


NATURALISTS, 


AND MANUFACTURERS OF 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, B1RDs. E@G8, AND ALL BRANCHES OF 
ATURAL HISTORY. 


SPECIAL irae FOR CABINETS. 
jo een E nal for detailed Catalogue (66 pp.), Post free on 
N.B.—For Excellence and Saperierts 
Apparatus, references are permit 
Patrons, Museums, Colleges, &c. 
A LARGE STOCK OF INSECTS AND BIRDS’ EGGS. 


Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
with true natural a All Books and Publications on Natural 
istory supplied. 


36 STRAND, LONDON, W.-C. 


Five Doors from Charing Cross.) 


MINERALOGY. | 








of Cabinets and 
distinguished 

















Choice Crystallized Minerals, Precious Stones, Carved | 


Opals, Rock Cryeta) Spheres, Agate, Jasper, a: 


Ce a rnaments. 

COLLECTIONS FOR THE PROSPECTOR, TEACHER, OR STUDENT. 
SECOND-HAND CABINET FOR SALE. 
BLOWPIPE CASES AND APPARATUS. 
LESSONS GIVEN. 


S. HENSON, 97 REGENT ST. 


COLLECTIONS TO ILLUSTRATE 


PHYSIOGRAPHY & GEOLOGY 
AS SET FORTH IN THE SCIENCE & ART DIRECTORY. 


and Fluor | 


t2 Rock-forming Minerals and 20 Common aoe, in Box ~~ a 
20 tain to illustrate Coal Mining, in Box .. oI 0 

om Metalliferous Mining .. -_ oo 226 
12 > Slides of Sections of Igneous Rocks «. ° = 
ti ‘ ” Sedimentary and Metamorphic “Rocks o 18 o 


Catalogues Post Free. 


THOMAS D. RUSSELL, Mineralogist, 
78 NEWGATE STREET, LONDON, E.C. 


PHYSIOGRAPHY and GEOLOGY. 


COLLECTIONS & MICROSCOPIC SLIDES, 


As advised by Science and Art Directory, arranged by 


JAMES R. GREGORY & CO., 
Mineralogists, &c. 
To Science and Art Department, British, ‘Indian and Colonial 
Museums, &c. 


NOVELTIBS and RARE GEMS and PRECIOUS 
STONES. 
rposes. 


Mineral Specimens for Museums, and Collectors, and all 

Rock Specimens and a ——— of Rocks and Minerals 
NEW AND VALUABLE MINERAL SPECIMENS CONSTANTLY 
Stores & Offices: 1 Kelso Place, KENSINGTON, W. 


___New € CaTAvoGurs AND Lists FREE. 











“ OPTIMUS ” MAGAZINE 
TWIN-LENS CAMERA. 


24 Films on Celluloid. 
No Dark Slides. 


FULL-SIZED Facsimne VIEW 
DURING EXPOSURE. 


Films changed by turning a 
’ button. 
[> Films do not require 
Notching or Cutting. 
Rack and Pinion for exact ad- 
justment of focus, so ensuring 
sharply-defined pictures. 
Price, with Pair of Rapid Rec- 
tilinear Lenses and Roller Blind 
Shutter, £15 15s. 






PERKEN, SON & RAYMENT, *sotscen cinous,’ 





| “OPTIMUS” KOPIT “stanp* 


| either horizontal or ver- 


| 
| 
| 


CO-OPERATIVE WORLD TRAVEL... 


Organised by Dr. LUNN and Mr. PEROWNE, : 


£6 6s. & £6 16s. 6d. SWISS TOURS— 
GENEVA AND GRINDELWALD. 


Extensions to Chamonix, Zermatt, Lucerne, and the Italian 
Lakes, the Tyrol, the Engadine, &c. 


The sum named includes return ticket, second-class (third-class 
in England), and seven days’ hotel accommodation. 


£10 10s. NORWEGIAN FJORDS CRUISES. 


Extended Cruises to the North Cape and Northern 
Capital of Europe. 


ARGONA UT. Fonaage, 32545 horse-power, 4000. 


On s.Y. 


Full details, Secretary, 5 Endsleigh ihn London, N.W. 
ORIENT COMPANY'S. PLEASURE CRUISES. 


From London to 
Bayt! CAPE, SPITZBERGEN, 
LAND and the BALTIC, 
“— their Steamships 
LUSITANIA (3912 tons register, 4000 h.p.) and 
OPHTR (6910 tons register, 10,000 h.p.). 
For NORWAY FIORDS and NORTH Sng (for Midnight Sun), 
13th June to 10th 
For yo mney N 
une to 8th 
For NORWAY, SPITZBERG N (for Mi Nike Sun and Polar Pack Ice), 
a ICELAND, 
For $0 


to r2th Angust. 
For COPENHAGEN, 


N saatemare 


ig AY, 


ERN NO tos AY, 
July to 14th Augu: 
STOCKHOLM. “ST. PETERSBURG, 
LTIC CANAL, "&e. 
my naee to rsth September. 
High-class Cuisine, String Band, &c. 
Sinan c . GREEN and CO. } Head Offices, 
ad ANDERSON, ANDERSON, and CO. f Fenchurch Avenue. 
For particulars apply to the latter Firm, at 5 Fenchurch Avenue, London, 
E.C. ; or to the West End Branch Office, 16 Cockspur Street, S. Ww 


£10 10s NORWAY CRUISES rnon 


NEWCASTLE-ON-TYNE. —FORTNIGHTLY. 
*“MIDNIGHT SUN,” 3178 Tons, 3500 H.P. 
Finest YACHTING STEAMER afloat. NO UPPER BERTHS. 
——— ~ :—June 3 and 17; July 1, 15, 29 ; August 12 and 26, 


ares from 10 Guineas, including first-class table. 
Particulars apply to the ALBION S.S. COMPANY (Ltd. ), Baltic 


Chambers, Newcastle-on- -Tyne. % 4 
(By Leading 





SECOND -HAND 





Makers). 
MIGROSCOP 
By SWIFT, OFRR ROSS, and BECK, £4 10s. to £45. 
TELESCOPE 


s 
By all the Leading Makers, from £2 10s. to £120. 
FIELD GLASSES 
By VOIGHTLAENDER, ZEISS, and all the Leading Makers. 
Many others in Stock. Lists on application. 


CLARKSON & CO., 28 Bartlett's Buildings, Holborn Circus, E.C 


CAMERA, (sh). 


£5 5s. Complete. 


And THREE DOUBLE DARK SLIDES. 


This Camera is so small 
it may be carried in the 
cket. In use it may 
held in the hand _ 
attached to Tripod for 


tical pictures. It pos- 
sesses the following ad- 
vantages, viz. :—Rack and 
Pinion Focussing Adjust- 
ment ; Risin and Fall- 
ing Front; oller Blind 
(Time and Instantaneous) 
Shutter; Automatic Hood 
attached 7 Scooual rm, 
rendering —_ — un- 
necessa: workmanship; well- seasoned Mahogany covered with 
durable black yoy “Orr TIMUS ” EXTRA RAPID EURYSCOPE, 
7/6, in aluminium mount fitted with Iris aay 


LONDON. ‘OPTIMUS.’ 





Dimensions 
when closed— 


2h xX 43x st 


inches. 


wi 
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ATWoonD MACHINE. 


at: i? 
Gives‘aécurate Results, Small Space required, Fastens to Wall, Length 8 to 9 Feet, Electric Release, Slidin Platforms, Weights 
y strand Overweights, Balanced Wheel. Levelling Arrangement. Graduated, £3 15s.; not Graduated, £3 5s. (nett). 

bs ; This Machine gives first-class results, and is to be dependéd upon. : 
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GREAT 
REDUCTION 
IN 
GAS 
CONSUMED. 


RECENTLY 


REMODELLED. 


———— 
SS See 


CROSSLEY BROS., 5-TD., OPENSHAW, MANCHESTER. 


THE NEW STIGMATIC LENS. 





ERIES Il. 7/6. 
BRITISH DESIGN AND WORK MANSG&-UEIP. 
Is the best All-round Lens for either Professional or Amateur use. 

Each lens will give perfect definition with fu// aperture to the extreme corners of the plate 
it is sold to cover ; with smaller stops it will cover at least two sizes larger, giving perfect sharp- 
ness all over the plate, and thus becoming a wide-angle lens of the highest exce lence. Either 
combination may be used separately, giving foci of about 1} and 2 times the length of that of 
the lens when used intact. The advantage of thus being able to choose the best point of view, 
irrespective of distance, will be at once apparent to the artistic worker. 

EQUIVALENT TO FOUR LENSES AT THE PRICE OF ONE. 
Eleven Sizes are now ready from 3} to 18 inches eq. focus. 


CATALOGUE OF HIGH-CLASS CAMERAS AND LENSES, POST FREE. 


J. H. DALLMRYER, Ltd, 25 NEWMAN STREBT, OXFORD STRERT, LONDON, W. 


Printed by Ricwarp Cuay AND Sons, Limitep, at 7 & 8 Bread Street Hill, Queen Victoria Street. in the City cf Londen, and published by MACMILLAN 
axp Co., Lim:Tgp, at St. Martin’s Street, London, W.C., and Tuz Macmitian Company, 66 Fifth Avenue, New York.—Tuursvay, April 20, 1899 
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78 SWANSTON STREET, MELBOURNE, 
AUSTRALIA, 


16 FORREST ROAD, EDINBURGH. 
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GENERAL LIBRARY, 
UNIV. OF MICH. 


WAY 10 1899 





A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


“* To the solid ground 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH. 








No. 1539, VOL. 59] 


THURSDAY, APRIL 


27, 1899. [PRICE SIXPENCE. 








Registered as a Newspaper at the General Post Office.] 











LANTERN SLIDES|| 


IN NATURAL COLOURS. 


A few Subjects can now be supplied as 
Lantern Slides for showing in an ordinary 
single Lantern, illustrating Photography 
in Colours. They are composed of three 
superposed films, the negatives of which 
have been taken through Red, Green and 
Blue Glasses. The colours and tints are 
exquisite, and show most brilliantly on 
the screen, making very effective pictures. | 


Price 20s. each. 


No apparatus is needed to show them except an 
ordinary Cpted & Lantern. | 


NEWTON & CO., | 


Scientific Instrument Makers. to H.M. the Queen | 
and the Government, 


3 FLEET STREET, LONDON, E.C. 
A NEW DEPARTURE in CHEMICAL BALANCES. | 


BALANCE on Polished | 
Mahogany Base, Three | 
Levelling Screws, &c., | 
Plummet for levelling. | 
Adjusting Screws for 
counterpoising Beam. | 
Steel Knife Edges. | 
Will carry 100 grms. in | 
each pan and turn with 
1-2m.g. 24/- 





























BALANCE as above, with ewes . Edges bound in Brass. Will carry 100 
grms. and turn with o.5 m.g. 29/6. 





All Rights are Reserved 











This Cetin 
carries twelve 
} plates in 
sheaths, which 
are changed ac- @ 
curately by a 
simple lever 
movement, which 
also automati- 
cally registers 
the exposures 
made. 

The lens is an [ff 
achromatic of 
best quality with 
Iris Diaphragm. 

The shutter is 
arranged for time 
and instantane- 
ous exposures, 
and can be regu- 
lated at varying 
speeds. 


JAMES WOOLLEY, SONS & CO., LTp. 
VICTORIA BRIDGE, MANCHESTER. 





Price, covered in best quality Morocco, £1 15 0, 








Complete Catalogue on application. ~ 








JOHN J. GRIFFIN & SONS, Lo., 
20-26 SARDINIA STRERT, LONDON, W.C. 





NEGRETTI & ZAMBRA'S 


IMPROVED 


SELF-RECORDING 
RAIN GAUGE. 


DESCRIPTIVE 
PRICE LIST 
POST FREE. 





INVENTED AND MADE ONLY BY 
NEGRETTI & ZAMBRA, 
Scientific Instrument Makers to Her Majesty the Queen, 
38 HOLBORN VIADUCT, E.C. 


Branches—45 CORNHILL, E.C., and 122 REGENT STREET, W. 
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ROYAL INSTITUTION OF 
GREAT BRITAIN, 


ALBEMARLE STREET, PICCADILLY, W. 


TUESDAY, next (May 2), at Three o'clock, Prof. Sitvanus P. 
‘Tuompson, D.Sc., F.R.S. First of Two Lectures on ‘Electric Eddy- 


Currents” (the Tyndall Lectures). Half-a-Guinea the Course. 
THURSDAY (May 4), at Three o'clock, Lewis F. Day, Esq. 
of Three Lectures on ‘‘ Embroidery.” Half-a-Guinea the Course. 


SATURDAY (May 6), at Three o'clock, W. L. Brown, Esq., L.R.C.P., 
L.R.C.S. First of Two Lectures on ‘‘To Iceland in Search of Health” 
(with Lantern Illustrations). Half-a-Guinea the Course. 


First 


Subscription to all Courses of Lectures in Season, Two Guineas. 


ZOOLOGICAL SOCIETY OF LONDON. 


A COURSE of EIGHT POPULAR LECTURES on AQUATIC 
MAMMALS will be delivered in the Lecture Room in the Society's 
Gardens, Regent's Park, on THURSDAYS, at 4 p.m., commencing 
MAY 4, by Mr. F. E. Bepparp, M.A., F.R.S., Prosector to the Society. 
Tickets for the whole Course, including Entrance to the Gardens, 8s. each, 
or 1s. each Lecture, not including Entrance, can be obtained on application 
to the SECRETARY, 3 Hanover Square, W.; the Shilling Tickets can also 
be had of the CLerk, at the Kiosk in the Gardens. Fellows are admitted 
free. 





eating openness . — 
MASON UNIVERSITY COLLEGE, 
BIRMINGHAM. 
FACULTY OF SCIENCE. 
RESEARCH SCHOLARSHIPS. 
(Founded by the late T. Aubrey Bowen, Esq., of Melbourne, Australia.) 
(a) TWO BOWEN py pci in ENGINEERING, each 


of the value of about £96. 
(2) ONE BOWEN SCHOLARSHIP in METALLURGY, of the 
value of about £06. 
(c) THREE PRIESTLEY — in CHEMISTRY, 
96. 


each of the value of about 


The object of these SCHOLARSHIPS is to encourage Higher Work and 
Research in Scientific Professional Engineering and in Chemical and Metal- 
turgical Science. 

Applications, supported by details of educational training and re- 
ferences to former Teachers and others, should be sent to the REGISTRAR 
on or before June 1, 18 The Awards will be made in September next, 
and the Scholarships will be tenable during the Session 1899-1g00. 

Further particulars may be obtained on application to the REGISTRAR. 


LONDON UNIVERSITY. 
PRELIMINARY SCIENTIFIC & B.Sc. 
QUERNDMORE. 


London Branches—(1) 24 CHANCERY LANE, W.C.; EBUR 

STREET, EATON SQUARE, S.W. Wis ad 

Special Preparation by JOHN GIBSON, M.A. (First Class, Cambridge), 

and G. LOLY, B.A. (First Class, London), assisted by large “Staff of 

Specialist Tutors. Practical Laboratories. Write for particulars to Messrs. 
Gisson & Loxy, 24 Chancery Lane, W.C. 


THE ELECTRICAL 
GENERAL ENGINEERING COLLEGE, 
EXPERIMENTAL ENGINEERING 


WORKS, 


2 and 4 PENYWERN ROAD, EARL’S COURT, 
LONDON, S.W., 
Trains Students for Electrical, Mechanical and Mini i i 
Develops Electrical and Mechanical Patents. Svins Daioveting. 
Constructs Experimental and Special Machinery and Models to 


Specification. 
RESEARCH. 
CHEMISTRY. PHYSICS. BACTERIOLOGY. 


Well-fitted LABORATORIES can be used for RESEARCH at any hour 
convenient to Workers. Dark Room for PHOTOGRAPHIC and other 
Work. immersion for MICRO-PHOTOGRAPHY. Workshop for 
making Apparatus. ELECTRIC MAINS, powerful Constant Currents. 
—‘T.” 9 Heathcote Street, Gray's Inn Road. 








WANTED.—OSTWALD’S LEHRBUCH 
DER ALLGEMEINEN CHEMIE, Vol. I. and Vol. II., Part 1. 


Second ‘Edition, 1893.—SHerratt & HuGues, 27 St. Ann's Street, 
Manchester. 





REIGATE GRAMMAR SCHOOL. 


In consequence of the resignation of the present Head Master, the 
HEAD MASTERSHIP will become Vacant in September next (after the 
summer holidays), and the Governors will be prepared to receive Applica- 
tions for that office, with copies of Testimonials (not exceeding three), on 
or before the rsth day of May next. The Head Master must be a Graduate 
of some University in the British Empire, The Head Master's house and 
schools are of modern erection, the latter providing accommodation for 
about 120 boys. The premises include a playground and Master's garden. 
The population of the borough, in which the School is centrally located, is 
about 25,000. The Master will receive a stipend of £150 a year, and a 
capitation fee of £3 on each boy, and he will be allowed to receive 15 
Boarders at a charge of £45 each, exclusive of school fees. 

For further particulars, apply to Mr. C. ATTERSOLL Smitu, Clerk to the 
Governors, High Street, Reigate. 





THE GLASGOW AND WEST OF 
SCOTLAND TECHNICAL COLLEGE. 
CHAIR OF ELECTRICAL ENGINEERING. 

The Professorship ot Electrical Engineering in this College is about to 
become vacant, and the Governors invite applications for the position. In 
addition to high scientific qualifications, considerable experience in Practical 
Electrical and Mechanical Engineering will be necessary. Minimum salary, 
4400 ayear. Duties to begin from October 1 next. 

Applications, with 15 printed copies of testimonials, to be sent in to the 
SECRETARY OF THE COLLEGE, 38 Bath Street, Glasgow, not later than 
May 22. 

PARTNER WANTED in a SCIENTIFIC 
MANUFACTURING BUSINESS, with £3000 to £5000. Would 
suit Scientific Man or Son; exceptional opening ; Capital wanted to 
enlarge the Business and carry out the Orders in hand, and to enable 
the increasing demand to be met. Profits very large.-—Address 
** ScienTiFic,” care of NATURE Office. 


TUITION, ALL EXAMINATIONS 
—MEDICAL AND SCIENTIFIC. Well-fitted Laboratories.— 
**R.C.,” 9 Heathcote Street, Mecklenburgh Square. 


— CO-OPERATIVE WORLD TRAVEL. 


Organised by Dr. LUNN and Mr. PEHROWNE. 


£6 6s. & £6 16s. 6d. SWISS TOURS— 
GENEVA AND GRINDELWALD. 


Extensions to Chamonix, Zermatt, Lucerne, and the Italian 
Lakes, the Tyrol, the Engadine, &c. 


The sum named includes return ticket, second-class (third-class 
in England), and seven days’ hotel accommodation. 


£10 10s. NORWEGIAN FJORDS CRUISES. 


Extended Cruises to the North Cape and Northern 
Capital of Europe. 


On s.y. ARGONAUT. Tonnage, 3254; horse-power, 4000. 


Full details, Secretary, 5 Endsleigh Gardens, London, N.W. 
NORWAY CRUISES 


FROM : 
£10 10s. NEWCASTLE-ON-TYNE.—FORTNIGHTLY. 
“MIDNIGHT SUN,” 3178 Tons, 3500 H.P. 
Finest YACHTING STEAMER afloat. NO UPPER BERTHS. 
Sailings :—June 3 and 17; July 1, 15, 29; August 12 and 26, 
ares from 10 Guineas, including first-class ta 


ble. 
Particulars apply to the ALBION S.S. COMPANY (Ltd.), Baltic 
Chambers, Newcastle-on-Tyne. 


ORIENT COMPANY’S PLEASURE CRUISES. 
From London to 
NORWAY, NORTH CAPE, SPITZBERGEN, 
ICELAND and the BALTIC, 
By their Steamships 
LUSITANIA (3912 tons register, 4000 h. p.) and 
OPHTR (6910 tons register, 10,000 h.p.). 
For NORWAY FIORDS and NORTH CAPE (for Midnight Sun), 
13th June to 10th July. 
For SOUTHERN NORWAY, 
oae a to 8th July. 
For NORWAY, SPITZBERGEN (for a Sun and Polar Pack Ice), 


, ae ICELA 
For $00T 


to rath August. 
29th July to r4th August. 
For COPENHAGEN, Stock HOUNE Si. PETERSBURG, 














ERN NORWAY, 
BALTIC CANAL, &c 
.18th August to r5th September. 
- peer am String Band, &c. 
’ an . ° Head Offices, 
Managers { ANDERSON, ANDERSON, and CO. } Fenchurch Avenue. 
For particulars ay Aue the latter Firm, at 5 Fenchurch Avenue, London, 
E.C. ; or to the West End Branch Office, 16 Cockspur Street, S.W. 
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Sale by Auction. 
TUESDAY NEXT.—CURIOSITIES. 
MR. J. C. STEVENS will Sell by Auction, 


at his Great Rooms, 38 King Street, Covent Garden, as above, at 
12.30 precisely, a valuable Collection of Native Skulls, including some 
very remarkable — many with carved frontals ; a Collection of 
Stone War Clubs, ars, Bows and Arrows, Shields, &c., &c., from 
New Guinea; - Id China, Coins, New Zealand Curios, Bronzes, 
Engravings, a ’ Collection of Fossil Gum, Arms and Armour, Antiquities, 
Ancient Implements, Weapons, Relics, &c. 
On view Day prior 10-4, and Morning of Sale, and Catalogues had. 








Now Ready. No. 13. Price 1s. 


THE SCIENTIFIC ROLL. 


Climate: Baric Condition. To be completed in Sixteen Numiers. 
Conducted by ALEXANDER RAMSAY. 


Prospectuses and Subscription Forms Free by Post on application to the 
Publishers. A few of Nos. 1 to 12 still in print, price 1s. each. 


THE GEOLOGICAL TIME PAPERS AND CHARTS. 
No. 1. The “‘ R” Geological Time Scale, price 1¢. Nos. 0 to 3 Charts, 
3d. each. Post free 1d. extra. Now ready. 

London: O’DRISCOLL, LENNOX, & CO., Printers and Publishers, 
10 & 12 Elephant Road, Elephant and Castle. 





Ready next week. 
Seventh Edition. Price 8s. 6d. 
PRACTICAL CHEMISTRY & QUALITA- 
TIVE ANALYSIS, adapted for use in the Laboratories of Colleges 
and Schools. By FRANK CLOWES, D.Sc. Lond. 


London: J. & A. CHURCHILL, 7 Great Marlborough Street. 
THE 


AERIAL GRAPHOSCOPE 


(BRUCE’S PATENT). 

Showing Lantern Pictures in SPACE and BOLD RELIEF without 
a Screen, and Weird Ghost Effects and Fairy-like Visions. 

Exhibited with enormous success at the Soirées of the Royal 
Society, the Royal Institution, Royal Photographic Society, British 
Association, Crystal Palace, Birmingham and Midland Institute, &c. 

Supplied to Owens College, Manchester; School of Army Signal- 
ling; Queen’s Theatre, Manchester: Hermanns’ Magical Entertain- 
ment, New York. 

The Apparatus can be purchased outright, or let out on hire. 
Exhibitions can also be arranged at all kinds of Entertainments, 
Soirees, Photographic Exhibitions, &c., with experienced Operators. 

The inventor, Mr. Eric Stuart Bruce, M.A. Oxon., F.R. Met. Soc., is 
also prepared to accept engagements for his Illustrated Lecture on 
the subject as delivered before the Society of Arts, London Insti- 
tution, &c. 

The Instrument forms the most perfect method of illustrating 
the ~phenomena of Persistence of Vision to large audiences; it also 
affords a most delicate test of the exact duration of Persistence on 
the individual retina. 

For all particulars apply to 


E. S. BRUCE, Esgq., 
19 CAMPDEN HOUSE ROAD, KENSINGTON, LONDON, W. 


W. G. PYE & CO. 


30 ST. ANDREW’S STREET, CAMBRIDGE. 


CAMBRIDGE 
ROCKING 


MICROTOME 


WITH 
ORIENTATING 
OBJECT- 
HOLDER and 
PATENT 
CLUTCH, which 

Price £3 : 15:0. affords easy 
Adjustment in all directions without the aid of Thumb-Screws. 
EMBEDDING BATH for Mounting Specimens with Pans, 
Vials, Ge Burner Regulator, Stand, and Paraffin com- 
lete, ready for use eee ove wee 422 20 
Or MICROTOME and BATH together. 2) 513 6 
For FLAT CUTTING and other MICROTOMES, see List. 


PRICE LIST of Physical and Physiological Apparatus Now Ready. 
Price Sixpence, Post free. 











W.G. PYE ACO. 20ST. ANDREWS SrReeT. 











SWAN SONNENSCHEIN & CO. 


EMBRYOLOGY of the INVERTEBRATES, TEXT- 
BOOK of. By Profs. KORSCHELT and HEIDER. Vol. II. 
PHORONIDEA to PALAEOSTRACA. Translated by M. BER- 
NARD and F. WOODWARD, Demonstrator of Zoology, R. Coll. of 
Science. 165 fine Illustrations. 12s. 

Critical De- 


SANATORIA for CONSUMPTIVES : 
ction, with Exposition of the Open-air Treatment. By F. R. 
Ww RS, M.D. (Lond.), M.R.C.P., Physician to the N. Lond. 
hen <~ Consumption. 40 Plates, ros. 6d. net. “A most valuable 
guide.”"—Lancet. ‘‘A ‘Murray’ for consumptive patients.”—7imes. 

PROF. VINES’S NEW BOTANY. Pp. 628. os. 

ELEMENTARY TEXT-BOOK OF "BOTANY. By 
SYDNEY H. VINES, M.A., D.Sc., F.R.S., Sherardian Professor of 
Botany in the University of Oxford. 397 Iilustrations. “ An admirable 
manual, thoroughly abreast of the latest research.”"—Sfeaker. “A 
wonderful book of over 600 pages, with nearly 400 illustrations, and 
choke-full of information. It will doubtless become the recognised 
text-book.” —Secondary Education. 

PROF. SEDGWICK’S NEW ZOOLOGY. Vol. I., 472 Illns. 18s. 

STUDENT'S TEXT-BOOK OF ZOOLOGY. Vol. L: 
PROTOZOA to CHAETOGNATHA. “Not only the last, but the 
best, zoological text-book in the language.”—Prof. Ray LANKESTER 
in Nature. 

RADIATION: 
Magnetic Radiation and on 7 and Cathode Rays. 

YNDMAN, B.Sc. (Lond.). rams. 6s. ‘It helps to filla void 
left by the artificial subdivision ‘of Physics j into separate class subjects. 
To the real student of a it will be found most useful.” —Prof. 
Sitvanus Tuompson, D.Sc., F. 

TEXT-BOOK of the EMBRYOLOGY of MAN and 
MAMMALS. By Dr. O.HERTWIG. Translated by E. L. MARK, 
Ph.D., Hersey Prof. of Anatomy in Harvard Univ. New Impression. 
339 Figures, and 2 Col. Plates. ars. 

THIRD IMPRESSION OF ALFRED RUSSEL WALLACE'’S 
THE WONDERFUL CENTURY. 416 Pp., 7s. 6d. “A 
very charmin account of the great leading discoveries of the century. 

— Times. ‘We have seldom read a more compendious and luminous 
account of the great scientific discoveries which entitle this century to 
be called ‘ wonderful.’ ’— Westminster Gazette. 


FUTURE of the METRIC and IMPERIAL SYSTEMS 
of WEIGHTS, MEASURES, and COINAGE. By J. MANNING. 
56 Pp. : aes a 


SWAN SONNENSCHEIN & CO., Lim., LonpDon. 


SCIENCE ABSTRACTS. 


PHYSICS AND ELECTRICAL ENGINEERING. 


This monthly publication, issued under the direction of the Institution 
of Electrical Engineers and of the Physical —— of London, contains 
abstracts of all the most important papers and contributions to the learned 
Societies throughout the world, ee with General Physics, Light, 
Heat, Sound, Electricity, Magnetism, Chemical Physics, and Electrica) 
Engineering. It is a unique reference library in itself. 

**No student of physical science who wishes to keep in touch with the 
world of investigation caa afford to neglect so serviceable a publication.”— 


NATURE. 
REDUCTION IN PRICE. 
Owing to the large and increasing circulation of ‘‘ Science Abstracts,” 
the price has been reduced to the following : 
Single Numbers, 2s. net. Annual Subscription, 24s., including 
Yearly Index, Post free. 
The April issue, containing 56 Pages and 102 Abstracts, is now ready. 





an Elementary Treatise on Electro- 
By H. H. F- 





London; E. & F. N. SPON, Lrp., 125 Strand, W.C. 
New York: SPON & CHAMBERLAIN, 12 Cortlandt Street. 


~ SCIENCE GOSSIP. 


EsTABLISHED 1865. 


AN ILLUSTRATED MONTHLY RECORD OF NATURE, 
COUNTRY LORE, PHYSICAL AND APPLIED SCIENCE. 
Edited by Joun T. CarrinGTON, assisted by F. WinsTONE. 

Selection from Contents of May 1899 Number : 

Emergence of a Butterfly.*—English Birds in Tasmania. —Statistics of 
Naturalists.—British Freshwater Mites.*—Chapters for Young Naturalists.* 
—lIndiarubber.—New Architecture in Thrush’s Nest.*—Cacti at Kew.— 
Moths of South Essex.—Chapters for Young Astronomers.*—Marine Water 
Glass.*—Tortoise and Eggs. *—Photography : Moving Pictures at Home.* 
—Botany.— Astronomy. Geology.— Microscopy.— Physics. — Country 
Lore.—Notes and Queries.—Science Gossip.—Reviews of Books, &c. 

* Illustrated. 








SIXPENCE MONTHLY. 
4 Send Sixpence in stamps for specimen copy, Post free. 
Subscription, 6s. 6d. per annum, Post free throughout the world ; or it 
may be ordered through any Bookseller. 


New Orrice: 110 STRAND, Lonpon, W.C. 
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BooKSsS. 


THE DISCHARGE OF ELECTRICITY 
THROUGH GASES. 
By Professor J. J. THOMSON, F.R.S. 
Crown 8vo. 4s. 6d. 

i - an epitome of all that has been done in investigation of the effect 
of electricity on gases . . . it carries with it a charm which many scientific 
books lack."—T7he Engineer. 

THE USE OF THE HAND CAMERA. 
By CLIVE HOLLAND. 
Fully Illustrated. Crown 8vo. 2s. 6d. 

The Amateur Photographer says: ‘‘A friend in need and a practical 
help . . . well printed and illustrated, it tells in simple language what to do 
and what to avoid, and this from the practical experience of the author.” 
EMIN PASHA: HIS LIFE AND WORK. 

By GEORGE SCHWEITZER. 

Portrait and Maps. Two Volumes. Demy 8vo. 32s. 
THE SURGICAL ANATOMY OF THE 
LYMPHATIC GLANDS. 

By CECIL H. LEAF, F.R.C.S. 

With 18 Coloured Plates. Demy 8vo. 10s. 6d. net. 


THE TRUE GRASSES. 
By EDUARD HACKEL. 

Demy 8vo. Price tos. 6d. net. Authorised translation. With 
over Ninety Illustrations and Diagrams and a Voiuminous 
Glossary of Technical Terms. 
BOTANICAL MICROTECHNIQUE. 


A Handbook of Methods for the Preparation, Staining, and 
Microscopical Investigation of Vegetable Structures. 


By Dr. A. ZIMMERMANN, Privat-docent in the University 
of Tiibingen. 
Demy 8vo. Price 12s. net. Translated from the German. 
Sixty Illustrations and Diagrams. 


ARCHIBALD CONSTABLE & CO., 2 WHITEHALL 
GARDENS, WESTMINSTER. 


CAMBRIDGE 


SCIENTIFIC INSTRUMENT C0., 


r.TD., 
CAMBRIDGE. 








WRITE FOR OUR 


NEW CATALOGUE 


PHYSIOLOGICAL, 
BOTANICAL, 


AND 


ANTHROPOMETRIC 
APPARATUS. 
POST FREE ON APPLICATION, 
aie 


INSTRUMENT COMPANY, L1p., 


CAMBRIDGE. 








IN PHOTOGRAPHY 


TO GET THE BEST RESULTS 
USE 


MARION’S PLATES & PAPERS 


THE “SWALLOW” HAND CAMERAS. 


For 6 plates 34 x 24, 8/- 

o & wo 2a 21/-, 26/- 

»» 12 ” 44 x 34, 30/-, 35/- 

»» 12 4, 4§ x 19, Stereoscopic, 40/- 

x 30 films 44 x 34; 50/- 

», 12 plates ,, ,, with RR lens) 8o/- 
and Focussing Arrangement 


THE “PRESTO” CAMERA, loaded with film for 
25 Exposures, 1} x 14, and Carrier for four plates. 
10/3 post free. 


‘“PANAK.” A new Sensitizing Solution. A new process 
for sensitizing cards, paper, silk, linen, &c. 2/6 per 
bottle. 


NEW QUICK PRINT PAPER. Developed by Gaslight. 
Average Exposure 6 seconds. 4 pl., § pl., 1/- per packet. 


MARION & CO., 22 & 23 SOHO SQUARE, LONDON, W. 


IMPROVED D’ARSONVAL 


GALVANOMETERS. 












PRICES (od snare 
£10-0-0 | for 
id I DEFLECTIVE, 
£4-10-0 = 
LIBERAL DISCOUNTS. mastic 
WORK. 

















Write tor Price List and Particulars of Potentiometers, 
Galvanometers, Electrical Thermometers, Experi- 
mental Direct and Alternating Current Sets, &c., to 


CROMPTON & CO., Lo. 


“ THRIPLANDS,” 
Laboratory { yeyoineTon cour, | LONDON, W. 
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THE BRIDGES-LEE 


PHOTO-THEOD OLITE 


The most perfect Instrument 
invented for Survey Work in 
Mountainous Districts, and for 
Military or Rapid Surveys. 


The Photo-Theodolite 
automatically records ' 
on the photograph all, 
or nearly all, the data 
necessary for the reduc- 
tion of the photographs, 
including the Magnetic 
bearings,— thus con- 
siderably reducing the 
time spent and the risk 
of error in the interpretation of 
the photographs. 

The Instrument is fitted with 
an Aluminium Body,  6-in. 
Azimuthal Circle, reading with 
Vernier to one minute of arc, 
4-in. Compass, divided to half 
degrees. Telescope with erect 
and inverting Eye-pieces, rapid , 
Rectilinear Lens with Iris Dia- 
phragm and Colour Screen, six double dark Slides in Mahogany 
Case, with Stand complete, £45. 

Descriptive Pamphlets and Illustrated Description 

of the Instrument sent free on application. 


L. CASELLA, 
147 Holborn Bars, London, E.C. 


Telegraphic Address : “‘ Escutcheon, London.” Telephone: Holborn 1054. 









C. E. MULLER «60. 


SCIENTIFIC GLASS BLOWERS 


AND 


MANUFACTURERS OF 


CHEMICAL AND PHYSICAL APPARATUS, 
SPECIALITIES : 
CHEMICAL THERMOMETERS. 
GLASS STOPCOCKS. 


PATENT DOUBLE SURFACE CONDENSER. 
MERCURY PUMPS, 
SPECTRUM TUBES, &¢, &é. 


Price Lists and Particulars of above on application to 


148 HIGH HOLBORN, 


LONDON, W.C. 


IMPROVED 


ASTRONOMICAL CLOCK. 


For Driving 
3”, 3%”, or 4” 
Equatorials. 


Great Regularity. 






Improved “Governor 
Control,” varying the 
speed from 1 min. 
20 sec. to 1 min. 
50 sec. 
per revolution. 


Size of Clock, 7 x 5 x 6 inches. 





Fitting for Rod 
adjusts to any angle. 


With a 4-foot drop 
of the weight, the 
clock runs for 2 hours. 


Price, on firm Wood 
Stand, 


£13 13 0 


408 ST ‘i H, STEWARD. W.C.; 
STRAND ; . 
7 GRACECHURCH STREET, E.C., LONDON. 


OUR NEW 


BAR RESISTANCE COIL 


(Patent applied for). 











Is without contact 
errors. 


Has the workin 
arts enclosed, an 
hus kept free from 
dust. 


Has high insulation 
between the contacts. 

All the resistances 
are registered in one 
row. 








Descriptive Price List 
on application. 


GAMBRELL BROS., "shige, 73" 


For Photography, Unsurpassed for fine definition. 


Gone [ENses 


TAYLOR, TAYLOR, & HOBSON, 
Slate Street Works, Leicester; 
and 18 Berners Street, London, W. 











SECOND-HAND INSTS 


aa FULL LIST JUST PUBLISHED, Post free. 
Siemens’ £50 GALVANOMETER, price £25. 
Two-day CHRONOMETER by RIEGO, £18 18s. 


SEVERAL LARGE MICROSCOPES and ASTRO. 
TELESCOPES (8 inch, 4 inch, 3§ inch, &c.) can be seen at 











GC. BAKER'S ou ics vo.20%, *tvo0n 
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PHCGNIX FIRE OFFICE, | MINERALOGY. 


9 LOMBARD ST., E.C., and 57 CHARING CROSS, $.W. | onoice crystallized Minerale, Precious Stones, Carved 
ESTABLISHED 1782. | Opals, Rock Crystal 1 Spheres. Agate, Jasper,and Fluor 

rnamen 
MODERATE RATES. ABSOLUTE SECURITY. | = couecrions FOR THE PROSPECTOR, TEACHER, OR STUDENT. 


ELECTRIC LIGHTING RULES SUPPLIED. SECOND-HAND CABINET FOR SALE. 
LIBERAL LOSS SETTLEMENTS. | BLOWPIPE CASES AND APPARATUS. 
PROMPT PAYMENT OF CLAIMS. BE ey 
Secreranizs—W. C. MACDONALD and F. B. MACDONALD. 
LOSSES PAID OVER £22,000,000. ‘s. HENSON , 97 REGENT ST. 


COLLECTIONS TO ILLUSTRATE 


ESTABLISHED 1861. 
BIRKBECK BANK | asccrronm nie science 4 snr onecronr.- 
C AS SET FORTH IN THE SCIENCE & ART DIRECTORY. 
30 Southampton Buildings, Chancery Lane, London. 20 Soe _s Coal Mining, an "Box - in Box “ 4&1 


INVESTED FUNDS | 2 Metalliferous Mining .. 


12 2 Slides of Sections of Sonones —, ws - = a: 
| 12 ‘ J ° edimentary an etamorp ic Rocks 
£ 1 0,000,000. : Catalogues Post Free. 


The BIRKBECK ALMANACK, with full particulars, post free. THOMAS D. RUSSELL. Mineralogist 
FRANCIS RAVENSCROFT, Ma r. : 
e ee 78 NEWGATE STREET, LONDON, E. Cc. 


ALBERT | EDWARD _JAMRACH LIVING SPECIMENS FOR 


NATURALIST, | THE MICROSCOPE. 


180 ST. GEORGE STREET EAST. Volvox, Spirogyra, Desmids, Diatoms, Amceba, Arcelia, Actinosphzrium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, | other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
TO SCIENCE LECTURERS. 25 BALSALL HEATH ROAD, BIRMINGHAM. 


. MARINE BIOLOGICAL ASSOCIATION 
HUGHES’ MOTO PHOTOSGOPE FOR LYING PICTURES. OF THE UNITED KINGDOM. 


No SuutTer, therefore no Flickering. Superb Mechanism. THE LABORATORY, PLYMOUTH. 


; ‘ i i b i ith ivi 
The Moto-Photo Camera for taking the Pictures. Illustrated Lists, 2d. sa tllaaaneelndin tear mamintee oe — 
Sg pec 8 Ms STENS COSRTRAS ag oP See LANTERN, Sycon ; Claya, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
New O. P nstructed for B. J. MALDEN, Esq. ; great onium; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 

saad. ew Oxyhydrogen Microscope. Science Lanterns for’ lass Aphrodite, Arenicola, Lanice, Terebella ; Lepas, Balanus, Gammarus, 
Hi ye Magnificent Results. Docwra Triple, Prize Medal, Ligia Mysis, Nebalia, Carcinus ; Patella, Buccinum, Eledone, Pectens, 

ighest Award, Supplied to the Royal Polytechnic Institution, Dr.H. Grart- Bugula, Crisia, Pedicellina ; Holothuria, Asterias Echinus ; Ascidia Salpa 
TAN GuINNEssS, Madame Apg.INA Patti, &c., &c. Patent Pam hengos ( reserved) Scyllium Reis. &c., &c. , : : 
ee Lanterns. anh cag me ey F . Hareclions a wick Lamp, Por prices and more detailed lists apply to 

‘ortrait Combination front Lenses, 18s arvellous S 
Lestese Seha, Wtavehien The Lanemen tad ch value. | ne Biological Laboratory, Plymouth. THE DIRECTOR. 
Outfits in the World. Grandly Illustrated Catalogue, over 180 choice En- A THIN Cocoa 
ravings, 6d. ; Bs oy e, 34. List of 300 Lecture Sets, Science nOGHES’ . " 


iews, &c, ‘ostage 2d. Pamphlets Free.—W. C. | | 
SPECIALIST, ies House, 82 Mortimer Road, Kingsland, No | 
- | 


J 
~ “HOLL OWAY ~ PILLS The choicest roasted nibs of the natural Cocoa on being subjected to 


.| powerful hydraulic pressure, give forth their excess of oil, leaving for use.a 

CURE | finely-flavoured powder—a pao which, when prepared with boiling 

| water, has the consistence of tea, of which it is now = many, beneficially 

taking the place. Its active principle being a gentle nerve stimulant, 

Biliousness, Sick Headache, Indigestion, and | su plies the: needed energy without unduly exciting the system. Sold only 
in labelled tins. If unable to obtain it of your tradesman, a tin will be sent 

all Internal Complaints. st free for 9 stamps.—J ames Epps and Co., Lrp., Homeopathic Chemists, 


ondon. 


e 
CAN BE TAKEN BY THE MOST DELICATE. | COCOA 


Holloway’s Pills and Ointment may be obtained of 


all Medicine Vendors. E S S E N CE = 
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communications to the Editor. The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


SUBSCRIPTIONS TO “NATURE.” CHARGES FOR ADVERTISEMENTS. 
hs. 


J *Three Lines in Column 
Half-yearly Per Line after © 
Quarterly One Eighth Page, or Quarter Column . 0 18 
TO ALL PLACES ABROAD :— Quarter Page, or Half a Column 
Yearly. . . Half a Page, or a Column 
Half-yearly . atm 4 Whole Page 
Quarterly * The first line being in heavy type is charged for as Two Lines. 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE: ST. MARTIN’S STREET, LONDON, W.C. 
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WATKINS & DONCASTER, 


NATURALISTS, 


AND MANUFACTURERS OF 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EG@8, AND ALL BRANCHES OF 
NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 








o application. 


N.B.—For Excellenee and Supertesty 
Apparatus, references are permitte 
Patrons, Museums, Colleges, &c. 


of Cabinets and 
to distinguished 





A LARGE STOCK OF INSECTS AND BIRDS’ EGGS. | 


Birds, Mammals, &c., Preserved and Mounted by First-class Workmen | 


with true natural surroundings. All Books and Publications on Natural 
History supplied. 


36 STRAND, LONDON, W.C. 


Five Doors from Charing Cross.) 


ZOOLOGICAL SPECIMENS FOR DISSECTION. 


All types required for Science Courses, perfect condition guaranteed. 
The following are some of the chief forms, with prices : 

Scyllium, 10d. each ; 8s. doz. | Sipunculus, 3s. to 4s. doz. 

Amphioxus, 9d. each. Echinus (large), ros. doz. 

A stacus, 9d.each. Cucumaria(large), rs. 4d. each. 

Anodon, 9d. each. Apus, rs. each. 

Rana ,6d. each. Nebalia, rs. per tube. 
Gammarus, rs. per tube. 
Scorpio, rs.to rs. 6d. each. 
Scoloperdra, 1s. 6d. each. 
Aplysia, 8@. to rod..each 
Haliotis, 8d. each. 

Loligo media, rod.each. 
Mya, rod. each. 
Pedicellina, 1s. per tube. 
Salpa, rs. 6d. per tube. 
Ascidia, 8d. each . 

Raia, rs. to 2s. 6d. each. 
Lacerta, rod. each. 





Noctiluca, 1s.3¢. per tube. 
Grantia, 1s. 3d. per tube. 

Sycon, 1s. 3@. per tube. 

Medusoids, 1s. 3¢. pertube. 
Aurelia, rod.each. | 
Coryne, rs. per tube. } 
Obelia, 1s. per tube, | 
Ascaris(large), 8@. each. | 
Cerebratulus, rs. 6d. each. 
Nereis, 6d. each. | 
Arenicola, 6d. each. | 
Sagitta, rs. per tube. | 
REDUCTION GN LARGER QUANTITIES. 


JAMES HORNELL, BIOLOGICAL STATION, JERSEY. 
OPTICAL & SCIENTIFIC INSTRUMENTS. 


Spectrometers, Spectroscopes, Goniometers, Cathetometers, Optical 
Benches, &c., &c. Instruments for special purposes constructed to Clients’ 
own designs. Price List on application. 

W. WILSON (formerly Foreman at Messrs. ELLIoTr Bros.), 

56 Crogsland Road, Chalk Farm, London, N.W. 
CONTRACTOR TO H.M. GOVERNMENT. 





Call or send for detailed Catalogue (66 pp.), Post free on | 


CARL ZEISS, 


OPTICAL WORKS, JENA. 


London Branch : 
MARGARET STREET, REGENT 
STREET, W. 
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MICROSCOPES and ACCESSORIES 
—For Bacteriology, Biology, Minerdlogy and 
Student’s use. — Apochromatic, Achromatic 
Objectives.—Micrometers, &c. 

OPTICAL MEASURING INSTRU- 
MENTS.—Spherometers, New Crystal Re- 
fractometer, Butter-Refractometer for the rapid 
determination of the purity of Butter, Lard, and 
Glycerine. 

Note.—We do not make Theodolites. 
Illustrated Catalogues, including new edition 
(1898) of Catalogue of Microscopes, free. Please 

state which required. 


COSSOR, 


FARRINGDON RD., 
EC. 


‘Original Maker of **X’? RAY TUBES in England. 
FOCUS TUBES giving finest possible definition. IMPROVED TUBE 
HOLDERS, with arrangement for securing wires to avoid perforation of tube. 
All kinds of “*X” Ray Apparatus, Mercury Pumps, Screens, Spark 
Gaps, &c. Applications for Price Lists invited. 








PHYSIOGRAPHY and GEOLOGY. 


COLLECTIONS & MICROSCOPIC SLIDES, 


As advised by Science and Art Directory, arranged by 


JAMES R. GREGORY & CoO., 
Mineralogists, &c., 
To Science and Art Department, British, Indian and Colonial 
Museums, &c. 
NOVELTIES and BARR GEMS and PRECIOUS 


Mineral Specimens for Museums, and Collectors, and all purposes. 
Rock Specimens and Microscopic Sections of Rocks and Minerals 
cut to order. 

NEW AND VALUABLE MINERAL SPECIMENS CONSTANTLY 
ARRIVING. 


Stores & Offices: 1 Kelso Place, KENSINGTON, W. 


Ew CATALOGUES AND Lists FREE. 








BORD’S PIANOS 


25 per cent. Discount for Cash, or 14/6 per month (second-hand, 10/6 per 


month) on the Three Years’ System. Lists free of 


C. STILES & CO., 40 & 42 Southampton Row, London, W.C. 


PIANOS EXCHANGED. 





BEGHSTEIN PIANOS 


These magnificent Pianos for Hire on the Three Years’ System at 
advantageous prices and terms. Lists and particulars free of 


CHAS. STILES & CO, 40 & 42 Southampton Row, 





“ OPTIMUS ” macazINE 
TWIN-LENS GAMERA. 


24 Films on Celluloid. 
No Dark Slides. 


FULL-SIZED Facsimue VIEW 
DURING EXPOSURE. 


Films changed by turning a 
< button. 
~ Films do not require 
Notching or Cutting. 
Rack and Pinion for exact ad- 
justment of focus, so ensuring 
sharply-defined pictures. 
Price, with Pair of Rapid Rec- 
tilinear Lenses and Roller Blind 
Shutter, £15 15s. 


PERKEN, SON & RAYMENT, ‘sotsonw circus,” 


LONDON, W.C. 
PLATE 


OPTIMUS ” KOPIT "St25" CAMERA, (2:3), 
And THREE DOUBLE DARK SLIDES. £5 5s. Complete. 


This Camera is so small 
it may be carried in the 
ket. In use it may 
held in the hand or 
| attached to Tripod for 
either horizontal or ver- 
tical pictures. It pos- 
sesses the following ad- 
vantages, viz. :—Rack and 
Pinion Focussing Adjust- 
ment; Rising and Fall- 
ing Front; Roller Blind 
(Time and Instantaneous) 
Shutter; Automatic Hood 
attached to a 
rendering focus cloth un- : 
necess: + best workmanship; well-seasoned Mahogany covered with 
durable black leather. “OPTIMUS” EXTRA RAPID EURYSCOPE, 
/(6, in aluminium mount fitted with Iris Diaphragm. 


LONDON. ‘OPTIMUS.’ 


"is 


Dimensions 
when closed— 


ah x 43 X st 
inches. 
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THe “N. & G.” GAMERAS = JAS. J. HICKS, 
AND KINEMATOGRAPHS 8.9 10 HATTON GARDEN, LONDON, 


SCIENTIFIC INSTRUMENT MAKER 


FOR SCIENTIFIC TO THE 
: WAR OFFICE, INDIA OFFICE, ADMIRALTY, &c., 
WORK. IS SOLE MAKER OF THE 
High I fb NEW PATENT 
ig ee nstruments of best ‘ow ATEIN”’? 
workmanship. Used by the ; Z MOUNTAIN ANEROID 
Leading Experts at Home and = BAROMETER. 


Abroad. re 





The Barometer that all the World 

: has been waiting for, and the only 

Y . Aneroid that anbe thrown in and out 

COMPLETE i Q a of action as required, and which, when 
hs | Bs im out of action, is absolutely impervious 

i} to the influence of variations in at- 


PHOTOGRAPHIC . > F ti 4 mospheric pressure. Travellers and 


_ } Surveyors will now be able to ascertain 

OUTFITS BLS ea: /!)] fj correct altitudes owing to the mar- 

y | ‘angy Jj /z vellous accuracy of tbis Instrument, 

a 4 | : / which is described at length by Mr. 

Supplied for Scien- | ss “< Af, Wuymper, the distinguis ge 

‘ 08 : , > £ i climber, in the “‘ Times" o lec. 17, 

tific Expeditions i Ve sags E << 1898. In 65 readings taken between 

or Special Investi- | L ure 1227 and 10,289 feet above the sea, the 

' mean error ascertained by comparison 

gations. - i} with the Mercurial Barometer was never so much as o*1 of an inch. He 

says : ‘Extraordinary results may be obtained from Watkin’s Mountain 

on in observations made for altitude, and in determining differences of 
Pi evel. 

Catalogues and “It is beyond doubt a wonderful instrument,” &c. (Press). 


Estimates free on | Itis made in Aluminium for lightness, in either 3-inch or 4}- 
application. inch sizes, with Sling Leather Case, and supplied at the follow- 





(When writing, please refer to Nature.) ing prices:—Scale to 5000 feet, £5 5g, To 10,000 feet, 
cients af ASS IAS | £5108, To 15,000 feet, £5158. To 20,000 feet, £6, 


NEWMAN & GUARDIA, Ltd., | .c:SccSrieanil sic! lowrmen at 


90 & 92 Shaftesbury Avenue, London, W | Full particulars on application. 


OPPOSITE THE BRITISH MUSEUM. 


THACKERAY HOTEL 


PER. B), 
GREAT RUSSELL STREET, LONDON. 

THIS newly-erected and commodious Hotel will, it is believed, meet the requirements of those who desire all the conveniences 
and ‘advantages of the larger modern licensed hotels at moderate charges. Passenger Lift. Electric Light in all Rooms. Bath-rooms 
on every Floor. Spacious Dining, Drawing, Writing, Reading, and Smoking Rooms. All Floors Fireproof. Perfect Sanitation, 
Night Porter. Telephone. Bedrooms from 2s. 6d. to 4s. 6d. per night. Full Tariff and Testimonials on application. 

Telegraphic Address: ‘‘ THACKERAY, LONDON.” Proprietor—J. TRUSLOVE: 


Also, amalgamated with, and under the same management, 
ESMOn D HOTEL, 
(TEMPEHRANCBE), 

MONTAGUE STREET, RUSSELL SQUARE. 


Tus Hotel, which has been carried on so successfully for the last 13 years, adjoins the British Museum, and is exception- 
ally : Bedrooms from 2s. to 3s. 6d..per night. Full Tariff and Testimonials on application. 

















elegraphic Address: ‘‘ TRUSLOVE, LONDON.” tithe pi Dpoyern Proprietor—J. TRUSLOVE. 
THE SCIENTIFIC MAN'S, NATURALISTS, AND TRAVELLER'S CAMERA 
Stereoscopic Company's BINOCULAR, 


Because when ready to take 12 Pictures it weighs 19 ounces only. 


It is used like a Field Glass. Takes instantaneous and time exposures. Gives Pictures 7 in. by 5 in. 
when used with the simple printing and enlarging os oe Price £5 5s, only. Complete with enlarging 
apparatus, £10 10s, Also made in larger sizes. _ REE Lessons to Purchasers. 

From R. BOWDLER SHARPE, Esq., LL.D., Assistant Keeper, Zoological Depectnent, Bee - 7 
arch 4, 1898. 

‘* I have received the remainder of the proofs of my photographs, and I must say that I am delighted with 
them. I consider it one of the best day’s work I ever did when I bought one of your * Binocular’ Cameras. 
The ease with which it is worked, and the excellent results obtained, make it a most pleasurable accompani- 
ment of a summer's outing, and, in my case, go per cent. of my Norway photographs have come out beauti- 
fully, while even the small remainder cannot be considered failures. I think this is a grand result, when you 
remember that I had little or no experience of photography, and had only time for an hour's instruction in 
your rooms the day before I sailed, and, further, that I had to make my own dark rooms in Norway in the 
best way I could. I am looking forward to having much pleasure this summer from the faithful ‘ Binocular,’ 
and I have recommended it to all my friends.” 


THE STEREOSCOPIC COMPANY 
106 and 108 REGENT STREET, W., and 54 CHEAPSIDE,E.c. . CATALOGUES FREE. 
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